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PREFACE
In this work TRAC is implemented 'in FORTRAN IV. This will
enable various users to compile this FORTRAN version and use it in their
own installations, making only minor modifications to meet individual
specifications.
The way of the implementation allows adding either existing TRAC
functions which are not included in this work or completely new,
primitive functions needed for specific, well-defined purposes.
TRAC is a very flexible interactive language with versatile
capabilities at execution time. The presented processor is programmed
in FORTRAN IV using IBM 360 44?S and RAX facilities. It is compiled
and intended to be used as a software package providing TRAC language
facilities for the 360 RAX REMOTE ENTRY COMPUTING SYSTEM. It can be
used under 44;?S for special purposes.
TRAC is a member of the set 'STRING MANIPULATTON LANGUAGES'. A
thorough examination of this set helps to understand the basics of
operations and techniques for dealing with strings. Another member of
the same set is described briefly! this is the 'SNOBOL LANGUAGE'.
'String manipulation languages' is a subset of the set 'SYMBOL
MANIPULATION LANGUAGES'. Some of the fundamental ideas and principles
for symbol manipulation are included. The most-known languages,
techniques and applications are mentioned, followed by references to
allow further research and investigation.
The above are introduced in the following orderi-
1. Symbol Manipulation Languages,
2. String Manipulation Languages.





Digital computers were first used as number processors. The
applications mainly in scientific computation and data processing
involved mostly numerical problems. Input data were interpreted as
numerical values and internal calculations involved mathematical opera¬
tions. For arithmetic computation there is a restriction of data to
fixed or floating point and single- or double-precision numbers.
With the expansion of computer applications into new areas such
as algebraic formula manipulation? information retrieval? computational
linguistics? automatic decision making? translators and compilers?
theorem proving? construction of bibliographies and indexes and others
the ability to manipulate symbolic rather than numeric data became
important in programming and soon it was realized that it would be more
convenient to consider the computer mainly as a symbol processor trans¬
forming symbolic data into other symbols or structures of symbols.
Symbol manipulation consists of all the processes and techniques
used in non-arithmetic computation? and employs the non-arithmetic
instructions of a computer and operates on symbolic data producing
usually symbolic results. Since the data are symbolic? there is a
great variety of data forms.
1.2 Data
The computer is used as a tool to process data and transfonn than
into results. Symbol manipulation refers to the processes for
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manipulating symbolic data and special qymbol-manipulation languages
provide facilities for such manipulation.
To solve a problem with a digital computer it is necessarys-
(i) to encode the parameters of the real problem in one of
several forms of symbolic data;
(ii) to interpret internally this symbolic data structure (the
appropriate choice for the particular set of data makes the performance
more efficient);
(iii) to transform these data into machine outputs with an appro¬
priate computer program using a suitable symbol manipulation language;
(iv) to interpret the output as results significant to the
particular problem.
1.2.1 Data structures
A data structure is defined as a set of rules and constraints
which show the relationships that exist between individual pieces of
data. Any information contained in these data is independent of their
structure. An element of data may itself be another data structure.
In this way it is possible to build data structures in various levels.
The most typical data structures for symbolic data ares Strings,
Arrays, Queues and Stacks, Tables, Trees and Directed Graphs.
(1) Stringi A string is a sequence of characters from a well-
defined set of characters or basic elements. It is an ordered sequence
where each element is connected with its neighbours. For this reason
to access a particular element in a string a sequential search is needed
with one of its ends as starting-point.
(2) Arrays: An array is a set of elements with an associated set
of integers, which defines the position of each element of the array.
If the ordered set of integers has length m then the array is called
m-dimensional and the individual integers subscripts.
(3) Queues and Stacks: These data structures can change dynami¬
cally. Both contain an ordered set of items and every new item is
added at the end. Their difference is in accessing an item: in stacks
only the last added item is accessible from the end of the stack, but
in queues only the first added item is accessible from the front of the
queue.
(4) Tables: A table consists of a set of items. Each item
contains a key for identification together with other information
associated with this item. An item can be accessed from a table by
presenting its key. A new entry can be created by presenting the key
of the added item together with its associated information.
(5) Tree: A tree is a set of nodes. A node may contain infor¬
mation and pointers to lower-level nodes. At the lowest level of the
tree the node pointers point to structures external to the tree. Each
tree has a topmost node which has no pointers from other nodes to it.
This node is usually called the root of the tree. No node can have
pointers to a previously-defined node. Consequently there is a unique
way from the root to each node of the tree.
(6) Directed graphs: A directed graph is an extension of a tree.
Each node can have pointers even to previously-defined nodes. Now
there is not a unique way from the root to each node. It is usual to
mark the direction on a line joining two nodes. In directed graphs it
is possible to have a node pointing back to itself.
1.2.2 Storage structures
The computer storage consists of a set of ordered words. This
is how computer storage is organized and this is the only structure that
computer memories have. It is possible though by the use of programs
and subroutines to create higher-level storage structures and make the
use of computer storage more efficient. To the user the computer
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itself appears to have this internal storage structure.
These storage structures are designed to match data structures or
to provide an internal structure into which the data structure can
easily be mapped. All these structures have been influenced by the
serious burden of the basic structure of the computer storage into an
ordered set of words. The most typical structures of computer storage
are Vectors? Lists and Plexes.
(1) Vectors: A vector is the name given to a structure similar
to the basic structure of computer storage. A vector is a set of
elements? where elements are actual pieces of storage having the same
length which can vary from a single bit of a word to a number of
computer words.
The vector is completely defined when the address of its
first element? the size of its element and its length are given. There
is direct access to each element when the vector is defined as above and
the order of this element in the array is given.
There is a one by one correspondence between a vector and the
one-dimensional array. For this reason such an array without any change
is mapped into a vector.
(2) Lists? A list is a sequence of elements with two fields each.
The second field contains a pointer to the next element. The first
field contains a pointer to the actual information defined by this
element. This could be another list or some external data structure.
The external data structure is called an atom and is assumed to be
indivisible as far as the operations on the list are concerned.
To access a list a pointer to its first element is needed.
The last element of a list contains the null pointer in the second
field or a pointer to the first element in the case of a circular list.
Using lists implies that there is no need any longer to have consecutive
elements successively in store. This is a way for using the internal
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storage more efficiently.
(3) Multi-linked lists? A multi-linked list is an extension of
a list. It is a more flexible way which allows more efficient
representation of complex data structures such as trees and directed
graphs. This kind of structure was first given the name of "plex".
A plex consists of a set of elements where each element is a vector of
computer storage.
A plex is an extension of the list structure. The list
element, usually 2-words, is expanded to a vector of K-words. This
vector is divided into fields containing information or pointers to
other vectors in computer storage.
1.2.3 Representation of data structures
When a form of data is given it must be related to the represen¬
tation of that form within the computer memory. In addition to the
data form a set of operations on these data is also given. These
operations will be executed more efficiently if the appropriate internal
representation is chosen. Some of the best-known ways of mapping data
into internal storage follow.
The conventional way of storing a string is as a vector. Some¬
times, however, lists are used for string representation to allow
certain string operations to be performed more efficiently.
The most common way to store arrays is by using vectors and
storing the array in consecutive elements of the vector. The order in
which array elements are stored is according to their subscripts,
usually with the first subscript varying most rapidly.
A stack is represented by a vector. A pointer is set to the top
element of the stack. The length of the vector usually is the maximum
expected length for the stack.
A queue is represented by a list. If it were represented as a
vector, each time an item was removed from the queue, it would result
either in moving the elements down the vector to fill up the gap made
at the base or alternatively the set of elements in the queue would
gradually move down the vector. The best way is to represent the queue
as a circular list with the pointer to the list pointing to the last
added element.
Trees and directed graphs can be represented by lists but since
there is an arbitrary number of pointers from each node the most effi¬
cient way is to use multi-linked lists.
Tables are usually represented by vectors. Lists and multi-
linked lists may be used for appropriate kinds of tables, such as
decision tables. The insertion or deletion associates the table entry
with its key. According to the application there are direct access
tables or tables where a searching function is carried out for finding
the element given its key.
1.3 Symbol Manipulation Languages
With the increasing complexity in symbolic manipulations, it
became evident that programming in machine-oriented languages would be
tedious and time-consuming. Various techniques have been developed
for handling symbolic data. As a result, a great variety of symbol
manipulation languages were developed which when used with the appro¬
priate data are powerful and efficient tools for dealing with symbolic
manipulation.
As the applications in symbolic manipulation were expanded, some
of these languages were used for problems that their implementors could
not suspect at the time they designed them. This set of symbol manipu¬
lation languages is divided into subsets according to common charac¬
teristics of their members (languages).
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1.3.1 List-processing languages
These are the first and more commonly used symbol manipulation
languages. They include facilities such as copying lists, testing the
equivalence of list structures, modifying the order of lists so as to
insert, delete or replace elements. They do garbage collection and
allocate free storage when needed. Usually they provide recursion
facilities for list structures.
The oldest members of this set are IPL-V and LISP 1*5• IPL-V"
IjcJ■j/j'CJ is a straightforward, low-level, list-processing language.
LISP 1-5 is a more sophisticated automatic language which can
be applied to a wide variety of non-numerical, mixed numerical and
symbolic data-processing problems.
1.3.2 General purpose languages
These languages have built-in facilities for both symbolic and
numerical computation. The best-known members of the set are SLIP,
BYSTAL, LISP2 and FORMULA ALGOL.
A common characteristic in SLIP and DYSTAL is that both provide
list-processing facilities for algebraic languages. LISP2 and FORMULA
ALGOL provide facilities for symbolic and numeric computation. SLIP
33 has been used successfully for various list-processing applica¬
tions. DYSTAL 33 is more suitable for arithmetic computations with
a limited amount of list-processing.
LISP2 33 is designed for a very large computer in a time¬
sharing environment. It is efficient for list manipulation and string
processing. FORMULA ALGOL 33 provides built-in packages for formula
manipulation. It is practical for medium-sized batch-processing
computers but has limited processing facilities.
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1.3.3 Linked-block languages
In the above-mentioned languages computer memory is assigned
automatically and this does not concern the user. In the so-called
linked-block languages the user is allowed a low-level control and re¬
sponsibility for reserving and allocating the internal storage.
In this way it is possible for the user to define during the
memory allocation various factors such as size of blocks in sequential
storage and the locations of pointers to link these blocks. Thus the
sophisticated programmer has the means to construct very efficient
list-processing programs to fit his particular problems.
The best-known members of this set are L6 £47 and CORAL Jv£[.
6
In the L language the linkage of elements is specified directly by the
g
programmer who operates on them individually. L provides rather few
facilities but it is easier implemented and it provides bases for more
sophisticated languages. CORAL is a higher-level list-processing
language capable of more complex computation.
I.3«4 Algebraic-formula languages
These languages allow the computer to be used efficiently for
various non-numerical mathematical problems. They are designed
mainly for manipulating symbolic algebraic expressions. They are
efficient in dealing with complex algebraic or analytic derivations on
symbolic mathematical expressions.
The best-known members of this set are FORMAC, ALTRAH and AMBIT.
FOEMAC and ALTRAN are designed mainly for manipulation of
algebraic expressions. AMBIT /20J,/2lJ is more general with a close
resemblance to string manipulating languages. However, it is capable
of operating on formal mathematical expressions. AMBIT would be a
great help in the writing of a formula manipulator but it is not one.
It is more useful for designing a formula manipulating language than
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actual use as such. It can he used for string manipulations wherever
matching of parenthesized symbols is involved.
ALTRAN /l87j/ig/ is an efficient language for the problems for which
it was designed. It uses both time and storage in a very efficient way.
FOEMAC MJ.MJ is a very flexible language which provides the user
with both low-level functions which allow him to program his simple formula
manipulation and high-level functions which carry out very complex operations.
1.4 String Manipulation Languages
Since the aim in the present thesis is to present the TRAC language
and its implementation a more thorough examination of string manipulating
languages follows.
1.4.1 Basic definitions and procedures in string manipulation
A string is a sequence of characters. When a string is defined ex¬
plicitly it is usually enclosed in quotation marks. For example, "THIS IS
A STRING"s "A STRING", are two strings. When a string is defined in this
way by value it is called literal. A string can have a name. Thus it would
be possible, in any string manipulating language, to give the first string a
name, e.g. 8TRING1, and the second STRING2, and to refer to both by name or by value.
Basic operations which a string manipulation language should provide
are the following:
Concatenations Link together two or more strings.
Deconcatenations This is the opposite of concatenation, the abi¬
lity to break a string into substrings. The most primitive way would be
to take a string and break it into two substrings, one consisting of its
first character and the other of the remaining characters. In all
string manipulating languages such construction operations are provided
usually in a more sophisticated way.
Branchings In addition to these operations a branch on equality
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should be provided to allow conditional operations. This test on
equality refers to the equality of characters and provides alternative
transfers of controls or construction of different strings or execution
of different procedures depending on the true or false value of the
condition tested.
Faming facility; This enables the user to refer to a string or
to parts of a string by name. There are times when it is inconvenient
to refer to a string as a literal.
Procedure; This is the equivalent of a subroutine in programming.
To be able to build more complex operations from the previous operations
the language must provide means of composing, using and calling them as
subroutines or subprograms.
Other basic operations are string matching and replacement.
Facilities for integer arithmetic, referencing and input-output should
preferably be included when designing the language.
There is a nearly unlimited number of operations and procedures
that a language can provide. Here an important problem arises. How
many of these features should an implementor include in this language
to make it more efficient? The implementor must weigh both the
advantages and disadvantages of increasing the power of the language by
the provision of more operations and procedures, some of which may not
be needed by the ordinary user.
An essential characteristic of a language is efficiency in
certain types of problems. Efficiency is usually measured in time and
storage requirements, two features in conflict with each other.
Finally a choice has to be made to use a compiler or an inter¬
preter. An interpreter needs more time, but it allows more protection,
being able to detect faults in the code presented by the user and to
give messages for correction at the time when these faults occur.
Taking all these factors into consideration it is desirable when
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designing a language to make it general for its possible applications
and to allow the user to define from this language his own language in
order to handle more efficiently his individual problems.
1.4*2 Pattern-directed languages
The pattern-directed string-processing languages allow operations
on strings and transformations of these strings. Their structure is
close to a mathematical processing model? the Markov algorithm.
The data string is compared with a pattern. If there is a match?
a transformation of the data input data string occurs according to a
format which is associated with that pattern. If the match is
unsuccessful? there is no transformation.
The best-known members of this set are CCMIT? SNOBOL? PANON and
AXLE.
CCMIT J2.2J has flexible input-output and subroutine-linkage
facilities? a list facility for quick dictionary searching and logical
subscripts.
SNOBOL provides names for strings? explicit function calls and
automatic check for parenthesized strings.
PANON J2.2J provides power for recursive scanning of highly-struc¬
tured string data.
AXLEM is similar to PANON. It includes certain rules
defining the syntax of accepted strings.
1.4.3 Pattern-directed structure languages
These are more general symbol-manipulating languages with
pattern-directed string-processing capabilities added to them. The
result is a much more powerful system? since it provides facilities for
both symbol manipulation and string processing.
The best-known members of this set are CONVERT? FLIP and COGENT.
CONVERT and FLIP JjL&J are close to pattern-directed languages
which operate on LISP structure. They are both flexible systems
capable of using symbol and string manipulation techniques. COGENT
has a special purpose? the processing of sentences of some
context-free phrase-structure language.
1.4.4 Text and macro-handling languages
Two of the best-known such languages are GPM and TRAC.
The GRl j&J or General Purpose Macrogenerator is a symbol string
processor with strings as input and output. It uses a substitution
operation which is completely general and thus can be applied anywhere.
It is a powerful system? including recursive functions and conditional
expressions which can be implemented with only a few instructions.
TRAC will be described fully in Part II. It is similar in many
respects to GM but there is a major difference between the two. GTM
allows the names of both system macros and programmer-defined macros to
occur in the first argument position? while TRAC reserves the first
argument position for names of system macros and requires programmer-
defined macros to be specified in the second argument position.
1.5 SNOBOL Language £>6]?3H93H
1.5.1 Introduction
A brief description of the SNOBOL language is included. This
language? together with the TRAC language? which will be fully de¬
scribed? will help to make clear most of the fundamental principles and
techniques in string processing.
SNOBOL? which basically is a problem-oriented language? has been
developed mainly to make effioient string manipulation with the computer.
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Main sources? for designing and implementing the SNOBOL language? were
other already existing languages such as CCMIT and SCL. There are
several versions of the language in use in various installations. a
basic subset of the language is described.
The aim in designing the language was its simplicity and intuitive-
ness. Some of its fundamental string operations are creation of strings
and alteration of strings depending on their contents.
1.5*2 Description of the language : The syntax is informally described
by a metalinguistic language based on Backus-Naur form. It is not complete
but gives the basic principles involved.
1.5.2.1 Syntax
1. <string symbol > :: = <letter> / <digit> / <special character >
2. cletter > ss = a/b/c/d/e/f/g/h/i/j/k/l^i/n/o/p/q/r/s/t/u/v/w/x/r/Z
3. <digit > : s « 1/2/3/4/5/6/7/8/9/0
4. <special character > :s = +/-///■*/•/»/$/(/)/'/b/°
5- <string> s s = 1< any sequence of string symbols not containing ' ~
quotes >'
6. <string name> :s =* < any sequence of letters? digits and •>
7. < unsigned integer> :t - < digit> /< unsigned integer >< digit>
8. < integer >a = < unsigned integer> /+< unsigned integer >/-<unsigned
integer >
9- < string naming> /< string replacement> :s =
< string name > b = b < string > / < string name > b = b < concatenated
string> / < string name > b = b < string name >
10. < concatenated string >:s = < any sequence of strings or string names
separated by b >
11. < pattern matching > :: = < string name>b < string> / < string name>
b <concatenated string>
12. < string variable > s s = < arbitrary variable > / < fixed-length
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variable> /< balanced variable> /<mixed variable> /< nameless
variable> /< nameless of fixed length> /< nameless and balanced >
13. < arbitrary variable > t = * < string name > *
< fixed-length variable > ss = * < string name > /N*
N = ' < unsigned integer >'
<balanced variable> : s = *( <string name> )*
< mixed variable> :s = *(< string name> /N)*
< nameless variable> :: = **
< nameless of fixed length > :: = */N*
< nameless and balanced> :: = *( )*
14• < pattern matching and replacement> :: =
< string name > b < string >b = b <string> /
< string name> b< string >b = b> < concatenated string > /
< string name>b < concatenated string >b = b <string> /
< string name> b < concatenated string >b = b < concatenated string >
15. < snobol program> :s = < ordered sequence of snobol statements>
< snobol statement> s: = (< label > ) b<rule>b ( <goto> )
< label > s; = <digit > <any string symbol except b> /
<letter > <any string symbol except b>
< first statement character>:: = b/ <letter > / < digit> /•/*
< rule > s s = <string reference> b (< pattern > ) b = b (< replace¬
ment > )
or <rule > s: = <pattern matching and replacement >
< goto > • s = /s( < label > )//F( <label> )//s(<label> )f( < label > )/
/(<label >)
1.5.2.2 Examples
5. Strings?- 'THIS IS A STRING'
'THE SUN IS WARM, THE SKY IS CLEAR, THE WAVES ARE
DANCING FAST AND BRIGHT'
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'++//—** , ££££ ( ' ' ) bbbbbbbbbb '
' 123+321*1OO/A+B • C=STRING'
'1,2,3,4,5,6,7,8,9,0,A,B,C,D,E,F, G,H,I,J'
6. String namess- VERSE, VERSE-10, 30-ABC, RULE-10, STRING•NAME1,
FIRST-NAME
9- String naming and replacement s-
/i VERSE-1 = 'THANKS TO ITS TENDERNESS, ITS JOYS,
AND FEARS'
/II VERSE*2 = 'TO ME THE MEANEST FLOWER THAT BLOWS
CAN GIVE'
/ill VERSE-3 = 'THOUGHTS THAT DO OFTEN LIE TOO DEEP
FOR TEARS'
/IV POEM = VERSE-1 '***** TO ME THE MEANEST FLOWER
THAT BLOWS CAN GIVE *****' VERSE-3
/V VERSE *2 = VERSE *3
/VI POEM = 'VERSE•2-' VERSE-2 •*****VERSE-3='
VERSE-3
11. Pattern matching;- VERSE-1 ITS, VERSE-3 OFTEN LIE, VERSE*2 E,
POM VERSE-2 «*****VERSE-3='> POEM VERSE-1
12-13- String variable
/I VERSE-1 'TENDERNESS' *VARBL-1* 'AND PEARS'
/II VERSE-2 ' OFTEN b» *NEXT-WORD* 'b'
/ill VERSE•1 *VARIABLE/'6'*
/IV VERSE-2 *X/N* *RMAINING- STRING* N = '9'
/V VERSE-1 'ITS' *VAR* 'FEARS'
/VI VERSE-1 'ITS' ** 'FEARS'
/VII VERSE-2 *x/'9'* *Y/'5»* *Z*
/VIII VERSE-2 *X/'9'* * /'5'* *2*
/IX X= '(A+B*C)' X *(Xl)* XI = (A+B+-C)
/X Y = ' (A-(3-C)+D)' Y '('*(Yl)*')« Y1 = A-(B-C)+D
- 17 -
14« Pattern matching and replacements-
/I VERSE-1 'TENDERNESS' = 'MATCH'
/II VERSE*3 'TEARS' = 'TEARS' VERSE'4
where VERSE*4 = '***** VERSE*4 = THE CLOUDS THAT GATHER
ROUND THE SETTING SUN'
/ill VERSE*3 'TEARS' VERSE-4 = 'TEARS'
/IV POEM 'VERSE• 2=' VERSE-2 = 'VERSE-2 = TO ME THE MEANEST
ELOWER THAT BLOWS CAN GIVE'
/V POEM 'VERSE-2 « TO ME THE MEANEST ETjOWER THAT BLOWS CAN
GIVE ***** VERSE - 3=1 VERSE-3 = VERSE-1 '* TO ME THE MEANEST
ELOWER THAT BLOWS CAN GIVE *'
15♦ SNOBOL program: —
BEGIN INTEGER = '0,1,2,3,4,5>6,7,Q,9'
NUM-1 INTEGER *1*',' = /F(END)
NUM-2 ALPHANUMERIC-TEXT I = /s(NM-2 )E(NUM-1 )
END BEGIN
1.3.2.3 Semantics
1=1'- The character set consists of 48 string symbols. All
these symbols are considered as just symbolic characters without any
concern to what they actually represents for example,- does not
necessarily imply subtraction.
A string is the basic data structure of the language and
can contain any combination of string symbols. It is sometimes re¬
ferred to as a literal string and is always enclosed between quotation
marks. The length of a string is a number which denotes how many
elements the string has. This length is 0 when the string has no
elements at all and then it is called the null string.
The language provides facilities for referring to a string
not only by its contents, but also by its name, since it is possible to
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assign one to it. The name of a string may contain any sequence of
letters or digits and periods.
9. String naming and replacements- With the naming facility the
name string which is on the left of the equals sign is assigned to the
literal string which is on the right. VERSE»1, VERSE-2, VERSE*3 are
the names assigned to three lines of a poem. Thus it is possible to
have two equivalent references to the same line by name, e.g. VERSE'2,
or by contents, e.g. 'TO ME THE MEANEST ELOWER THAT BLOWS CAN GIVE'.
The string on the right may be a concatenated string.
Such a string is formed by taking a sequence of strings and/or string
names as one string. In the example 9/lV the content of the string
POEM is formed by concatenation of various strings and string names.
In fact POEM has as content the string 'THANKS TO ITS TENDERNESS, ITS
JOYS, AND EEARS ***** TO ME THE MEANEST ELOWER THAT BLOWS CAN GIVE *****
THOUGHTS THAT DO OFTEN LIE TOO DEEP FOR 'TEARS' .
The equals sign has, as usual, a special meaning. It is
the replacement operator. Naming might be considered a special case
of the more general one which is replacement. Replacement here refers
to string replacement. It means substitution of the contents of the
string which is on the left with the contents of the string which is on
the right of the equals sign. Of these two strings the former is
replaced but the latter remains with the same contents.
After execution of the examples 9/V and 9/VL the strings
VERSE*2 and POM have as content respectively 'THOUGHTS THAT DO OFIEN
LIE TOO DEEP TOR TEARS', 'VERSE-2 = THOUGHTS THAT DO OFTEN LIE TOO DEEP
FOR TEARS ***** VERSE'3 = THOUGHTS THAT DO OFTEN LIE TOO DEEP FOR TEARS' .
Since the previous replacement has taken place both VERSE-2 and VERSE'3
have the same content.
11. Pattern matching;- This facility makes it possible to specify
if a sequence of characters, the "pattern", exists in a given string.
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The action taken is the scanning of the given string from left to right
for a match with the given pattern. In fact a string is searched to
find out if a particular substring is contained or not.
The pattern may be a string, a string name or a concatenated
string and the match successful or unsuccessful. In brief we can say
that the string named on the left is to be searched for the pattern
specified on its right. The success or failure of matching may be used
for control of subsequent operations.
In example 11 the strings VERSE*1? VERSE"3, VERSE"2, POEM,
POEM would be scanned for matching with the corresponding patterns ITS,
OFTEN LIE, E, VERSE*2 1 ***** VERSE•3=', VERSE*1. All matches except
the last one are successful. The last is unsuccessful since there is
no VERSE'l in the string POEM in its last definition in example 9/VT.
12-13. String variables;- The pattern-matching previously
described presents some serious limitations. It cannot be applied to
a pattern consisting of two substrings with some irrelevant characters
in between. The string variable provides the facility to deal with
this kind of matching.
Consider the examples
VERSE*1 'TENDERNESS' *VARBL-1* 'AND FEARS'
The content of VERSE*1 is scanned from left to right for matching the
substring patterns 'TENDERNBSS', 'AND FEARS' with some irrelevant char¬
acters in between. The string name VARBL-1 enclosed in a pair of
asterisks represents the string variable which during the matching
procedure takes care of the irrelevant characters between the two
patterns. When the match is successful the irrelevant characters form
the content of the string variable. A by-product of this example would
be the formation of a new string VARBL*1 = ', ITS JOYS'. The string
thus formed, VARBL-1, is completely independent of the string VERSE-1
and it would keep its original content in the event of an unsuccessful
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match.
Example 12/II makes it possible to find the next word after
the word OFTEN. The string formed is NEXT-V/ORD = 'LIE'. The variable
described is an arbitrary string variable. There are various string
variables. The fixed-length variable allows matching only with a
substring of specified length. This variable is indicated by adding
after the variable name a slash followed by the string length which may
be a number or string name which has numeric contents. Two of the
applications of this variable are demonstrated in examples 12/HI and
12/lV, where the strings formed are VARIABLE = 'THANKS', X = 'THOUGHTS',
REMAINING0STRING = 'THAT DO OFTEN LIE TOO DEEP FOR TEARS'. This is a
way of deconcatenation that is to decompose one string into one or more
substrings specifying the length for the substrings, without any change
in the content of the original substring.
The nameless string variable is introduced when the string
variable is not really needed but is used only to help to match various
patterns which are not consecutive. Examples 12/V and 12/VI demonstrate
this possibility. In the 12/VI example the nameless variable has the
same content as the string variable VAR, that is 'TENDERNESS, ITS JOYS,
AND'. When this variable is not needed for further manipulation, the
nameless variable should be used.
The nameless string variable of fixed length is used for just
skipping a certain number of symbols in a pattern-matching. In examples
12/VII and 12/VTII, the former results in the substrings X = 'THOUGHTS',
Y = 'THAT ' Z = 'DO OFTEN LIE TOO DEEP FOR TEARS'; the latter results
in X = 'THOUGHTS', 5 successive characters skipped, Z = 'DO OFTEN LIE TOO
DEEP FDR TEARS'.
The balanced string variable is used mainly in applications
which involve algebraic manipulation of symbolic mathematical expressions,
where parentheses are of primary importance usually occurring in pairs.
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A balanced string variable can only match a substring which is balanced
with respect to parentheses. A balanced string variable has its name
enclosed between a pair of parentheses. Examples 12/lX and 12/X
demonstrate two applications of balanced string variables XI and Yl.
Example 12/x in particular demonstrates a convenient way to strip off
the outer pair of parentheses of an expression without changing the
content between this pair of parentheses.
14. Pattern matching and replacements- This is one of the most
important facilities that the SNQBOL language provides. It allows the
alteration of the contents of a string, which is one of the basic
concepts in string manipulation.
In example I4/1 the string VERSE*1 is scanned from left to
right for a match with the pattern 'TENDERNESS'. When the match is
successful, the characters of the string which match the pattern are
replaced by the string which is on the right of the equals sign. When
the match is unsuccessful, the string remains unaltered. In example
I4/I there is a match for the pattern and consequently an alteration of
the string VERSE-1 = 'THANKS TO ITS MATCH, ITS JOTS AND EEARS'.
The pattern and/or its replacement may be any combination
of strings, string names or string variables. When there is nothing
following the equals sign, the characters matching the pattern in the
string are deleted. For example:
VERSE•1 »TENDERNESS' =
would result in VERSE-1 - 'THANKS TO ITS, ITS JOYS, AND FEARS', with the
matching characters TENDERNESS deleted from the string VERSE-1.
The altered strings of the other examples follows-
Ex. 14/II VERSE-3 = 'THOUGHTS THAT DO OFTEN LIE TOO DEEP FOR TEARS
***** VERSE-4 » THE CLOUDS THAT GATHER ROUND THE SETTING SUN'
Ex. 14/lH VERSE*3 = 'THOUGHTS THAT DO OFTEN LIE TOO DEEP FOR TEARS'
Ex. 14/lV POM = 'VERSE-2 = TO ME THE MEANEST FLOWER THAT BLOWS CAN
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GIVE ***** VERSE-3 = THOUGHTS THAT DO OFTEN LIE TOO DEEP FOR TEARS'.
Ex. 14/V POEM = 'THANKS TO ITS TENDERNESS, ITS JOTS, AND FEARS* TO
ME THE MEANEST FLOWER THAT BLOWS CAN GIVE* THOUGHTS THAT DO OFTEN
LIE TOO DEEP FOR TEARS'.
15♦ SNOBOL program!- A SNOBOL program is an ordered sequence of
statements. These statements are executed in the given order unless a
branching occurs and then this order changes.
A statement contains three parts separated by blanks. Not
all of them are mandatory. The non-mandatory parts are enclosed between
parentheses in the syntax description. The order in the statement parts
is the following:
(i) A label which gives a name to the statement for subsequent
reference.
(ii) A rule which may be decomposed into three parts, namely string
reference, pattern and replacement.
(iii) A goto, which may provide a conditional branching to a labelled
statement.
A label may contain any symbols except blanks but it must
always begin with a digit or a letter. Any string name can be used as
a label. In example 15 START, NUM-1, NUM-2, END are statement labels.
A rule may contain three parts, the first two being separated
by at least one blank and the second two by an equals sign, which must
also have at least one blank on either side. The order of these parts
from left to right is:
(i) The string reference which denotes the string to be manipulated,
(ii) The pattern which is the left of the equals sign string.
(iii) The replacement which is the right of the equals sign string.
Only the string reference is mandatory? any other part may be absent
depending on the rule and its application. Consider a rule from a
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statement of example 15s
e.g. INTEGER *1* i,' =
Here the string reference is INTEGER, the pattern *1* 1,', and the re¬
placement is absent which means deletion of the matching characters.
A goto part of a statement begins with a slash followed by
one or possibly more of the following parts:
(i) Unconditional transfer of the form (label) which after completion
of the statement transfers control to the statement with the specified
label.
(ii) Conditional transfer on failure, which has the form E(label).
This transfers control, if the statement fails, to the statement with
the specified label, otherwise the next statement is executed,
(iii) Conditional transfer on success of the form S(label) similar
to (ii), with transfer of control on success.
Examples of goto are in example 15:
/F(END) is conditional transfer on failure to the statement END.
/s (NUM-2 )F(NUM-1) is conditional transfer of control on success to the
statement NUM-2 and on failure to the statement NUM-1.
A full statement of the same example is:
NTM-2 ALPHANUMERIC •TEXT 1 = /S (NUM-2 )P(NUM-1)
NUM-2 is the label
ALPHANUMERIC•TEXT I = is the rule
ALPHANUMERIC•TEXT is the string reference
I is the pattern
blank is the replacement
/S(NUM-2)F(N0M-1) is the goto
NUM-2 is the label of the next executed statement on success
NUM-1 is the label of the next executed statement on failure.
The first character of a statement may be b blank for an
unlabelled statement, letter or digit for the beginning of a label, • for
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continuation of the preceding statement? * for a comment.
A SNOBOL program (see example 15) is an ordered sequence of
statements with the last statement having the label END and a string
reference which is identical with the label of the first executable
statement (BEGIN in the example).
Statements are executed successively one after the other
unless a goto specifies transfer of control. The execution terminates
when control is transferred to the statement labelled END.
The execution of the program? in example 15? begins with the
statement BEGIN which forms a string named INTEGER and containing all
digits from 0 to 9« The next statement NUM-1 names the first digit in
INTEGER to be I and deletes this digit and the following comma from the
string INTEGER since the replacement string is blank. The next state¬
ment NUM-2 will be executed until the occurrence of a failure which will
transfer control to the statement NTJM-1. When a failure in this
statement occurs control will be transferred to END and it will termi¬
nate execution.
When control is in statement NUM-2? the reference text
ALPHANUMERIC*TEKT is scanned for the occurrence of the particular digit
and if the match is successful the digit is deleted from the text which
is previously defined and contains letters and digits. After the
deletion of the digit? control is transferred again to NDM-2 statement.
In fact this is a loop executed as many times as the number of occur¬
rences of the digit examined in the text. When a failure occurs? there
is transfer of control to the statement NTM-1 to select another digit
until the string INTEGER becomes null and then control is transferred
to END? the execution stops and the result of the whole process is the
deletion of all digits from the given text.
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1.5.3 Other features of the language
1.5.3.1 Back referencing
A string variable may be used to perform back referencing in a
pattern-matching operation. Thus a pattern may contain a string name
which is the same as the name of a variable previously used in the
pattern. For example if EXPRESSION = '(X+Y) * (x+y+z/2) *-3/2(x-y)
-(x+Y)' the pattern-matching EXPRESSION '(• *VAR* «)' *HEM* '('VAR' )»
would assign X+y to VAR. Since the scanning proceeds from left to
right, any attempt to match the string VAR will be made after assigning
a temporary value to the variable *VAR*.
Another example, if VERSE = 'AND ANSWER, ECHOES, ANSWER, TYING,
TYING, DYING' the pattern-matching VERSE * V /' 6' * *OTHER* V will scan
VERSE for the occurrence of 6 symbols which are repeated and will form
the substrings V = 'ANSWER' and OTHER = ECHOES,'.
1.5.3.2 Indirectness
All references to string names can be thought of as direct address
referencing. It is useful sometimes to provide facilities for indirect
address referencing. This is known as Indirectness in SNOBOL and
enables the user to refer to strings indirectly as well. An indirect
reference to a string is made by adding the symbol $ in front of the
string name. For example if STRING = 'ADDRESS 1000', writing $ STRING
is equivalent to ADDRESS 1000.
An example of the utility of this feature is the following?
BEGIN TEXT *SIGN/'l'* *REM* /(£ SIGN)
A TEXT = REM
B TEXT = REM '-'
c TEXT = REM '*****•'
The Text is scanned. The first symbol is assigned to SIGN, the re¬
maining to REM. If this symbol is A, B or C the control is uncondition-
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ally transferred to the statements labelled i, B or C. If another
symbol is found the execution will terminate since a transfer is made
to a non-existent statement.
I.5'3.3 Arithmetic
Simple arithmetic on signed or unsigned integers may be performed
in SNOBOL. It is possible to assign a numeric value to a string by
making its content a signed or unsigned integer. Operations such as
addition? subtraction? multiplication? division and exponentiation may
be performed on any two of these strings with corresponding symbols
-> *9 /? * with one blank at least before and after each arithmetic
operator.
The following examples demonstrate how arithmetic is performed
in SNOBOL:
VI ® '10' V2 = '20» V3 = '30' V = '2'
W1 = VI + V3 W2 = VI * V2 W3 = V3 / VI W4 = V2 / V3
W5 = V2 • V W6 = V2 / '0' W7 = '-40' / VI WB « '-40' / V3
W9 = A-B W10 = VI * V2 + V3.
The values assigned to Wl? W2? W3? W4? W5 are '40'? '200'? '3'?
'0'? '400'. W6 retains its content since it is impossible to divide
by 0. W7 = '-4'. WQ = f —1 *. W9 is not assigned a value since A-B
is an illegal expression without the necessary blanks before and after
the arithmetic operator. HO is not assigned a value. The second
part should be written with parentheses since only two operands are
allowed in arithmetic expressions. The execution of the SNOBOL program
stops when an illegal statement occurs as in the last two cases.
1.5.4 Input-output
Two commands 'READ and 'PRINT preceded by the string reference
SYS are used for INPUT and OUTPUT operations.
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The command 'READ causes a string to be read from the INPUT device.
If it is followed by a pattern a subsequent scan for matching with the
pattern takes place. For example with the statement
DATA SYS 'READ *INFUT* 'O'
a string is read from the input device and gives the name INPUT to all
characters before the first zero. If either there are no more data on
the input device or the match with the pattern is unsuccessful the read
statement fails.
The command 'PRINT causes every string that follows to be printed
on the output device. For example the statement
OUTPUT SYS 'PRINT 'STRING™• STRING
would print the literal STRING™ followed by the contents of the string
named STRING.
1.5.5 Scanning algorithm
A pattern may consist of strings? string names or variables.
The matching procedure is fully described by the following algorithm?
which is quoted from the original paper on SNOBOL jj>§].
"Rule 1. An attempt i3 made to match the first pattern element starting
at the first symbol of the string. If this match cannot be made? the
match is attempted starting at the next symbol of the string? and so on.
Rule 2. The matching proceeds from left to right? successively matching
pattern elements. Each pattern element matches the shortest possible
substring.
Rule 3. If at some point an element cannot match a substring? an
attempt is made to obtain a new match for the preceding pattern element.
This new match is accomplished by extending the substring formerly
matched to obtain the next shortest acceptable value. If this extension
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can not be made. Rule 3 is applied again. If there is no preceding
element a new match is attempted according to Rule 1.
Rule 4. If the last pattern element is an arbitrary string-variable
(i.e. not fixed-length or balanced)<, its matching substring is extended
to the end of the string.
The pattern match succeeds when the last pattern element has been
matched. The pattern match fails when the first element cannot be
matched."
The scanning algorithm is demonstrated in the following example:
EXPR - 'A/(B+0+D)*((A+B)+C)'
EXPR '(» *(E)* •)'
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PART IIa TRAC LANGUAGE
A. DESCRIPTION OF TRAC
IIA.l Introduction
TRAC derives its name from "Text Reckoning and Compiling Language".
It is designed to be a user's language providing efficient use and
control of the computer and its back-up store, employing the reactive
typewriter.
By a reactive typewriter is meant a teletypewriter, or just a
typewriter with teletypewriter facilities, connected to a powerful
computer system which allows multiple access time-shared operations.
In the reactive typewriter system the user in front of the reactive type¬
writer keyboard is considered as the central point. The computer and
its peripheral devices are used as peripheral service units to the
reactive typewriter.
The TRAC language system was designed and developed as a basic
software package for the reactive typewriter. This is a text or string
manipulation language. It provides facilities for writing programs
or procedures, which is the usual term for programs in string processing;
for accepting, naming and storing any character string from the type¬
writer; for treating any string of characters at any time as an
executable procedure or as name or as literal text; for printing out
any character string.
The language has been formed with the aid of the programming
concept, "macro", and its extension and generalization on symbolic
strings. The TRAC language has the very important feature that it
accepts, defines and stores procedures and thus extends indefinitely its
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capabilities. It can handle effectively iterative and recursive
procedures and use character strings? integers and Boolean vector
variables.
IIA.2 Objectives of the TRAC language
Most of the main goals in designing the TRAC language follow.
Some of them were not evident from the beginning but appeared during
the development of the language.
Since it is a string manipulation language it should provide
facilities for the basic operations with strings? such ass-
- Accept as input any character or string of characters coming from
the teletypewriter.
- Store them as text or literal or even as named strings after giving
than a name.
- Operate on them or emit them according to the application.
All characters? even the control characters like carriage return? space?
or the null character which means the absence of a character? may be
included in the above operations. Each string can be treated as text
or as a procedure or as a name.
Procedures can be produced by combining the primitive functions
of the language. These procedures may be used for more efficient
string processing. The language has great flexibility in dealing with
strings. A string defined as text may be treated as a procedure or
vice versa. Tbr example? a previously defined procedure can be treated
temporarily as a character string and updated and the corrected text
used subsequently as a new updated procedure. Simple integer arith¬
metic? mainly for counting and other elementary operations? may be
performed.
It provides for use of the back-up store such as tape, disc? drum.
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iluictione allow the user to store or retrieve named strings and to con¬
trol the structure and organization of them on these mass storage
devices.
TRAC is intended to he a user's program in a multiple-access
time-shared environment and as such it is one of the many programs
which are simultaneously connected with the computer. A problem for
further investigation could be to include TRAC as part of the Operating
System. In this way it could be shared by many users on a Real-Time
basis.
TRAC is mainly a terminal language in the sense that the user
communicates with the computer through the keyboard of a teletype or a
video display unit. Trivial typing errors must not affect the system
which should allow easy self-recovering. Some diagnostic messages
could be advantageous for a user #10 could then follow closely the
internal procedure.
Syntax is simple and unambiguous without priorities of rules or
symbols. It is as general as possible and not biased towards specific
applications. It contains only the necessary control characters and
provides facilities for changing them under control of TRAC. The
language is clear and elegant and can be learned very easily.
As a string manipulation language, it is mainly concerned with
handling of strings. Strings are treated uniformly and atomic string
structures are avoided as causing inconvenience in concatenation or
deconcatenation of strings. The string length is arbitrary for easy
string manipulation. Thus any string can be divided into others or
any two or more strings can form another string. The most usual form
of a string is to stand for itself as a text at the literal level, but
the language provides facilities for treating strings also as names or
procedures and the naming facility is used for indirect addressing, when
needed.
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It is possible to nest primitive functions to any depth, to per-
form iterations and recursions, with the only limitation being the
available computer store, and to define and execute a procedure using
other already defined procedures. Each procedure can act upon itself
and upon others providing the system with powerful self-reference
capabilities.
The set of primitive functions should be carefully selected. It
should be wide enough to contain all necessary functions for easy string
manipulation processing and should not require the user to define procedures
even for common string operations. It should not be too detailed since
then it charges the user for facilities he most likely does not need to
use. An optimum number of functions would provide versatility and
generality to the system.
TRAC being an interactive language, decisions might be taken,
during the execution of procedures, which change and redefine procedures
or data. Procedures are capable of defining and storing new strings
by giving them unique names, and of using them either as text or
procedure according to the particular application.
Another of the important decisions was that the input string
typed by the user should be identical to the text which controls the
TRAC processor internally. 3his implies that text and procedures are
kept in memory exactly as they were typed. Whenever they redefine or
create new procedures, these are also kept in the same form.
The TRAC interpreter, also known as TRAC processor, interprets
this code into machine code and in this way the computer accepts and
executes procedures written in the TRAC language. It is possible to
display at any time any text or procedure in the same format as the one
the TRAC processor acts upon during execution. It is also possible to
stop execution and re-initialize the TRAC processor at any time without
losing any of the strings already stored.
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TRAC ia called a homoiconic language since text and procedures are
represented internally and externally in the same way. The modular
construction and the uniform syntax of the language extend its capabili¬
ties for specialized applications to various installations. This is
because of its ability to define new functions, similar to those
existing, but applicable to specific kinds of operations.
IIA. 3 Main Sources of TRAC Language
TRAC, like all the programming languages, has its sources of
inspiration in earlier languages. It has been developed after a care¬
ful study of other problem-oriented languages. The ambition was to
devise a language at least as powerful as they were but without their
limitations. Amongst the languages, the most thoroughly examined were
CQMIT, LISP and IPL-V.
The major disadvantages of COMIT ares-
- The use of a compiler instead of an interpreter. This results in
making impossible the modification of text or redefinition of procedures
at execution time.
- Its line-by-line format and the inability of a procedure to call
another, operate on it and produce some result.
In LISP the limitations are;-
- The present restrictions in the structure of its data due to the
atomic symbols.
- It has a great orientation towards mathematical logic.
- It is not a language for easy manipulation from a keyboard.
- There is a certain amount of confusion due to a dual language,
the M-language, read easily, which is used externally, and the S-language
on which the LISP processor operates.
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IPL-7 appears closer to conventional computer programming than to
a user's language for the reactive typewriter.
The fundamental ideas for TRAC came from three papers by Mcllroy
and colleagues describing a macro assembly system. These papers made
clear the power of such a system. It was stressed that if such a
system could create? store and execute procedures and if it were able
to determine its subsequent action from decisions? it would be completely
logical and general.
Some of the objectives for an extended macro assembly system are
the following%-
- The ability to include macro calls in the definitions.
- The use of parenthesis for the nesting of functions or
procedures.
- Conditional statements executable at any time.
- Definitions containing facilities to create additional
definitions.
All these capabilities, with slight modifications, are included in the
TRAC language.
TRAC is a language based on the concept of "macro", as this is
used in macro assembly languages. It is designed to be powerful in
combining things but its analytical ability is less developed and it
might look clumsy used as a scanner and parser.
Mcllroy's system was implemented on the IBM 7^4 computer and it
was based on a card format. Like LISP, it used atoms and since it was
written in the conventional programmer's format it was rather unsuitable.
The problem faced was to modify and generalize it and obtain the results
desired from its extended version.
The method needed for generalizing and developing the TRAC language
was not evident from the beginning. A complete set of rules was tested
tentatively to reach the final goal which was still unclear. If thi3
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set of rules would not allow certain procedures? considered important?
then it would be necessary to make changes and alter this set until the
desired result had been achieved.
IIA.4 TRAC Syntax
TRAC syntax is simple and very consistent. A TRAC string may
contain any number of substrings between its elements. Each substring
is enclosed by a pair of parentheses? for example ( ) where the
dots represent a string.
There are three different cases? namely =$= (........)?
=j^= =/}= ( )? ( ). With the IBM 36O Rax Remote Entry
Computing System the "pound" character is preferred rather than the
sharp sign. Although referred to in the text as the sharp sign? the
character £ will be used in examples from now on. Thus the above
example s will be £( ) ? ££(.........)? ( ).
The expressions £( )? ££( ) declare the presence of
a TRAC primitive function. The form £( ) indicates an active
function. The form ££( ) indicates a neutral function. This
distinction between the primitive functions is clarified below.
Both active and neutral functions have their interior string
subdivided? usually into substrings separated by commas. These sub¬
strings are called the arguments of the function.
A pair of parentheses around a string indicates the quotation
mode. Any string in quotation mode is protected from functional
evaluation.
TRAC strings are evaluated by the TRAC processor which operates
according to a scanning algorithm. The scanning process is executed
from left to right and the evaluation of nested functional expressions
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When a function is evaluated, it is replaced by its value, which
possibly may be null (a function has null value when after its execution
there are no characters left and the entire function disappears). The
value of an active function is evaluated further unless it is protected
by a pair of parentheses. The value of a neutral function is not
evaluated any further.
A string in quotation mode is protected from evaluation during the
scanning process. One layer of such protecting parentheses is removed
at each scanning, the characters inside are untouched and any included
functions are not evaluated.
IIA.5 Primitive Functions of TRAC
The basic instruction format of TRAC is
£(PR-FOR, ARG1, ARG2, ...ARGN) (i)
where PR-FDR" stands for primitive function and ARGK stands for the kth
argument. TRAC reserves the first argument for the name of a system
macro and allows the programmer-defined macros to be specified by another
argument. The symbol "£(" has the meaning of the call of a system
macro. Thus the argument PR-FON may be any arbitrary string which must
eventually evaluate to one of a fixed set of the system function names.
The macro-name of a TRAC instruction corresponds to the operation
field of a general instruction for which the set of allowable operations
coincides with the set of primitive TRAC functions.
(i) is the active representation of a function which is the more
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often used. The neutral representation is similarly ££(PR-FUN,
The basic set of primitive TRAC functions includes functions that
deal with the input and output of strings and string macros that define,
call and segment strings. TRAC primitive functions are denoted with a
two-letter mnemonic. There are about 35 primitive functions so one
character would not be enough.
The main primitive TRAC functions are rs, ps, ds, ss and cl. In
the description that follows, their arguments are strings that have been
evaluated and they do not contain any active string. The functions are
presented in their active form, which is the more common.
IIA.5.1 The read string, £(rs), function
This function has one argument, rs, and as value the string of
characters typed from the teletypewriter keyboard until a specified
terminating character has been encountered. This character has the
interpretation "end of text". It is called the meta character. The
apostrophe is used here as such a character. This meta character is
deleted from the input string. The language provides facilities for
changing the meta character to any other arbitrary character (instead of
the apostrophe). The rs function is replaced by its value, which is
re-evaluated only in the case of an active function, £(RS).
IIA.5•2 The print string, £(ps,X), function
This function has two arguments, its mnemonic ps and the argument
substring X. When there are more than two arguments, the third and
subsequent arguments will be ignored and disappear from further computa¬
tion. For example in £(PS,L1,L2,L10) only the argument LI would be
used.
This function has null value and as effect the actual string X
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will be printed on the output medium, usually the teletypewriter.
£(PS,X) or ££(PS,X) have the same result which is the output of the
string X. This means that for the print string function the result is
the same irrespective of whether the function is active or neutral.
IIA.5»3 The define string, £(ds,N9S), function
This function has three arguments. The first is its mnemonic ds,
the second the string name and the third the text or content of the
string which is stored. This is another null-valued function which
results in placing the string S in storage and giving the name N to it.
The name N is placed in a table of contents with a pointer to the
location of the stored text. A form is a named string which is kept
in storage.
If another form with the same name N was defined previously, the
new definition destroys the old and the old form is erased from the
memory. If the function appears in its neutral form, ££(ds,N,S), the
final result is not affected, since this is a null-valued function.
IIA.5-4 The segment string, £(ss,N,S1,S2,...SN), function
This function has three or more arguments. The first is its
mnemonic, ss, the second the name of a form in store and the third and
any following arguments are the strings S1,S2,... which are examined in
turn for matches with the form N. This is another null-valued function.
During the evaluation of this function the form N is obtained from
the store. It is first scanned from left to right for a match with the
string SI. Whenever a match with the string SI occurs all matching
characters are deleted from the string N and the place is marked to
indicate a segment gap of ordinal value 1.
When the matching operation with the string SI has been carried
out the processor scans again from left to right the modified text,
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which may now include markers and have some of the original characters
deleted, for a match with the next argument, substring S2. "Whenever a
match is found, a new deletion of the matching characters is made and
another marker indicates a segment gap with ordinal value 2. This
scanning process continues until the string N has been searched for a
match with all the remaining argument substrings of the segment string
function. A null string for one of the arguments causes no action for
this argument.
This marked string with the segment gap indicators is replaced in
memory under the name N. The unchanged parts of the string are called
"segments". Such a marked string in store was initially called a form
in TRAC terminology but this has been generalized and any text kept in
storage is now called a form. The neutral form, ££(ss,N,SI,S2,...SN),
has the same final result as the active, since this is another function
with null value.
The segment string function creates a macro with dummy variables,
the function arguments S1,S2,.... The segment string function can be
applied to a string previously segmented. For example the function
£(ss,N,Xl,X2,...XN) would create new segment gaps with ordinal values
1,2,... and the segment gap indicators would be inserted between the
existing ones.
This function causes a rather complex transformation of the string.
The final result depends on the order and the number of times in which
markers replace occurrences of argument strings in the text.
An important disadvantage in systems like Mcllroy's macro assembler
and LISP is that this function is limited to acting upon atoms. Each
dummy variable S1,S2,... has to be an indivisible entity and as such can
match only another one. Matches are not allowed in the middle of the
text or in arbitrary character strings. Thus both systems have limited
abilities to deal with text in general. They cannot concatenate two
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atoms with the removal of commas in between. They cannot divide atoms.
In TRAC where there are no atoms the above operations are considered
elementary.
IIA.5.5 The call? £(cl,R,Xl,X2,...XD), function
This function has two or more arguments. The first is its
mnemonic, cl, the second the name of a form in store, and any following
are the argument substrings which will replace segment gap indicators
existing in the form N. The call function is a function with value.
Its value, after being evaluated, replaces the call function. This
value is re-evaluated only in case of an active call function.
During the evaluation the form N is brought from storage. It is
first scanned from left to right for occurrences of segment gap
indicator with ordinal value 1. Wherever such a marker occurs it is
deleted and the string XI is inserted in its place. The TRAC processor
continues until all the string has been examined and the string XI has
replaced all occurrences of the ordinal value 1 marker.
When the insertion operation with the string XI has been carried
out the processor scans again for occurrences of segment gap indicator
with ordinal value 2, which are replaced with the string X2. This
process continues until all the segment gaps of the form have been
exhausted.
When the number of argument substrings in the call function is
less than the number of segment gap indicators, which are marked by a
previous segment string function, the remaining segment gaps will be
replaced by null strings. In the opposite case the remaining arguments
are ignored.
NSG = number of segment gaps.
NCA = number of arguments in the call function.
l) NSG =» NCA N = RSCr-NCA, N segment gaps are replaced by null.
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2) NSG«= NCA N1 = NCA-NSG. The N1 last arguments of the call
function are ignored.
As a special case, the function call, £(cl,N), when I is a form
with segment gaps, causes the replacement of all of them by null strings.
When the form N is not segmented it is brought from storage without any
change in it.
The call function results in evaluating its value. This has no
side effects on the form N which, if segmented, remains in storage as
it was created with the segment string function and, if non-segmented,
as it was defined with the define function.
Note (l): The define string function and the segment string
function together create a macro-definition where the argument strings
S1,S2,...SN represent the dummy variables in the macro-definition.
The call string function provides the macro-call and the parameters of
this macro-call are the argument substrings X1,X2,...XN of the call
function which replace the dummy variables.
Note (2); The define string function can be used to store pro¬
cedures in the TRAC language. These procedures can be converted to
procedural macros by the segment string function. This makes it
possible to have macro-calls to procedures with the parameters inserted
in the place of dummy variables. Examples showing the above facilities
are included in the chapter on TRAC applications (Part IIC below).
IIA.6 The Idling Procedure and Nested Functions
The procedure £(PS,£(RS)), known as the idling procedure, was
suggested by Deutsch to control input and output. Until then the
input/output of strings and texts had been dealt with in a primitive
way, inconsistent with the system. The idea was to introduce two
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functions rs, ps for input, output respectively and to use a nested
functional expression to control such operations. It has been mentioned
already, and it will become clearer later, that nested expressions are
evaluated from the inside out.
At the beginning of any processing the idling procedure £(PS,£(RS))
is automatically loaded into the TRAC processor. Then the read string
function, rs, is the first to be evaluated. If one types the string
EVERYTHING PASSES, EVERYTHING PERISHES, EVERYTHING PALLS'
this string, up to the apostrophe which is deleted since it is the end
read character, is the value of the read string function. This value
will take the place of the function rs and it will give
£(PS, EVERYTHING PASSES, EVERYTHING PERISHES, EVERYTHING PALLS)
This print string function will print out the second argument substring
and it will give the result
EVERYTHING PASSES, EVERYTHING PERISHES, EVERYTHING PALLS
It should be stressed that whenever a comma is wanted in the text, it
must be enclosed between a pair of parentheses otherwise the TRAC
processor will be confused toid it will take the comma as separator of
the argument substrings.^" The correct way to obtain the previous
result is to write the strings in the following ways
EVERYTHING PASSES (,) EVERYTHING PERISHES (,) EVERYTHING PALLS'
Commas are then unquoted by the TRAC processor:
£(PS, EVERYTHING PASSES, EVERYTHING PERISHES, EVERYTHING PALLS)
and the final result is:
EVERYTHING PASSES, EVERYTHING PERISHES, EVERYTHING PALLS
1
The ps function is implemented in a somewhat different way from that
described in section IIA.5«2. The differences will be made clear in
section IIB.6.
- 46 -
This is the end of the processing cycle which consisted of one rs
and one ps function to read a string from the teletypewriter and to
print the same string unaltered.
At the completion of any processing, the idling procedure is
automatically loaded into the TRAC processor for further processing.
If one now types
£(DS, ABC, TEARS(, ) IDLE TEARS(, ) I KNOW NOT WHAT THEY" MEAN)
this will replace the rs function, since it is the value of this func¬
tion and it will give
£(PS, £(DS, ABC, TEARS, IDLE TEARS, I KNOW NOT WHAT THEY MEAN))
The define string function is executed first. It stores the string
TEARS, IDLE TEARS, I KNOW NOT WHAT THEY MEAN under the name ABC. The
define function is replaced by its value which is null. So at the end
£(PS,) remains and nothing is printed since the second argument sub¬
string is null. The processing cycle has finished and the idling pro¬
cedure is again reloaded into the TRAC processor.
If one now types
£(CL, ABC)
the following steps will take places
£(PS, £(CL, ABC))
£(PS, TEARS, IDLE TEARS, I KNOW NOT WHAT THEY MEAN)
TEARS, IDLE TEARS, I KNOW NOT WHAT THEY MEAN 1
^
In fact for obtaining the results
TEARS, IDLE TEARS, I KNOW NOT WHAT THEY MEAN
the define function should be written with double quoted comma as;
£(DS, ABC, TEARS( (, )) IDLE TEARS((, )) I KNOW NOT WHAT THEY MEAN)
This is shown in the evaluated examples and it will become clear
after describing the TRAC algorithm.
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After this suggestion for the idling procedure the philosophy of
nested functions was developed and the nested functional expression was
fully accepted. All functions have either a null value or, if they
have a value, this value replaces the function in the functional ex¬
pression. Each function can be used as a syntactic marker in some
other expression. This syntactic marker would show where the text
value of the function has to be inserted in the expression.
The introduced principle of nested functional expressions allows
the TRAC processor to be completely general and to treat all expressions
uniformly. At the beginning of any computation, the idling procedure
is automatically loaded into the area which is reserved as the workspace
of the TRAC processor. Any text read from the teletypewriter is the
value of the rs function and replaces it. If the text read contains
functions, all these functions are evaluated. At the end, any value
left from these functions is printed out by the print string function
ps and since this is a null function, the workspace of the TRAC processor
remains empty finally. At this stage the TRAC processor is re-initial¬
ized with the automatic loading of the idling procedure. The forms
created previously are not lost but they remain in storage. The TRAC
processor is ready now to accept new input for further computation. The
idling procedure provides the means for the repetition of the circle
An important conclusion of the above is that any computation involving
allowable string processing occurs in the argument substring of the print
string function. Since in a functional expression functions can be
EVALUATE
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nested to any depth, all processing in TRAC occurs within an argument
substring of the nest. A very essential feature of the language is
that argument substrings of a function can themselves be functions with
other argument substrings and so on. Thus it is possible to have any
depth in nesting functions and to extend the capabilities of the
language.
IIA.7 Examples on the Main Primitive functions
Some examples are given (pp. 49-54) to show how the main primitive
functions operate on strings. These examples are followed by their
evaluation with the use of the idling procedure which controls
input/output and the processing in general and is reloaded at each new
processing cycle.
IIA.7.1 The read string function
The rs function wherever it occurs makes it possible for any
string to be read as input from the teletypewriter. Since the apo¬
strophe is the "end read" character, anything written after it is not
read but is considered as comment.
In Ex-1, RS, the string typed is the value of the rs function and
replaces this function in the idling procedure. There it becomes the
second argument substring of the ps function and as such it is printed
out unaltered.
Similar is the EX-2, RS.
IIA.7.2 The print string function
Wherever such a function occurs, irrespective of its place in any
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In the EX-1, PS, the ps function is active and in the EX-2 it is neutral.
This makes no difference to the final result since the function has null
value and nothing remains after the printing of its argument substring.
The evaluation of the EX-1, PS, begins with the loading of the
idling procedure.
The rs function is evaluated first and is replaced by its value
which is typed from the teletypewriter. This is the print string
function.
This print string function is now evaluated and prints out its
second argument substring.
The value of the function is null so nothing remains in its place.
The idling procedure looks like £(PS,) and it prints out nothing since
the second argument is null.
The processing cycle finishes and the TRAC processor is re-initial¬
ized by reloading the idling procedure.
Similarly in the example EX-2, PS.
The other example of the ps function is evaluated in a similar way.
IIA.7 »3 The define string function
Any string can be named and stored by using this function. EX-1,
EX-2, EX-3, EX-4, EX-5 PS show how this function is evaluated. EX-2
and EX-5 PS include the function in its neutral form. Since ds is a
null value function this does not change the action taken which is the
nailing and storing of some string.
The evaluation of the EX-2, PS, is described in detail. The
idling procedure, already loaded, causes the rs function to be evaluated
first. The rs function is replaced by its value which is typed from
the teletypewriter. This value is the string ££(PS, ABC, £(RS))'.
The functional expression after the substitution looks like
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£(PS, ££(DS, ABC, £(HS)))'
3 2 1
where the numbers show the order of evaluation.
The rs function is replaced again by its value which is the string;
IF IT IS NOT TRUE IT IS A HAPPY INVENTION'
The expression then takes the form;
£(PS, ££(DS5 ABC, IP IT IS NOT TRUE IT IS A HAPPY" INVENTION))'
The define string function is evaluated and results in recording the
string IP IT IS NOT TRUE IT IS A HAPPY INVENTION in storage under the
name ABC. After that it is replaced by its null value and the express¬
ion takes the form £(PS,)'.
The print function prints out nothing since the second argument is
null. The processing cycle finishes and the idling procedure is loaded
again. In a similar way the other examples of the ds function are
evaluated.
All these defined strings can be brought from storage by means of a
simple call function with two arguments, the second being the string's
name. EX-1, EX-2, EX-3, EX-4, EX-5, CL demonstrate this possibility.
The evaluation of the EX-3, CL is described in detail. The steps
during the evaluation are mentioned in the order in which they occur.
The explanation is similar to EX-2, DS:
£(PS, £(RS))' the idling procedure
£(RS)' the rs function is evaluated first
£(CL, HARRISSON)' this is the string read
£(PS, £(CL, HARRISSON))' rs function replaced by its value
£(PS, TIMES CHANGE AND WE CHANGE WITH THEM)'
The value of the cl function replaces it. This value is the string
stored under the name HARRISSON.
TIMES CHANGE AND WE CHANGE WITH THEM, the ps function is evaluated
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and prints out the second argument substring. The workspace of the
processor is cleared since the ps function has null value and the idling
procedure is loaded again.
In a similar way are evaluated the other examples referring to
this function.
IIA.7'4 The segment string function
This function can introduce dummy or formal variables into a
string. This is the way to create the text for a macro. The function
has null value and the action taken does not change even when it is
presented in its neutral form. EX-4, EX-5, SS show the way this func¬
tion is evaluated. One of them, EX-5, SS, is described fullyi the
other is evaluated in a similar way.
The evaluation of EX-5s SS is described step by step in order of
occurrence:
£(PS, £(RS))' the idling procedure
£(RS)» the rs function is evaluated first
££(SS, EF, SUN, BRIGHT)' this is the string read
£(PS, ££(SS, EF, SUN, BRIGHT)) the rs function is replaced by .
its value
The segment string function is evaluated. Markers are created for the
segment gaps and the segmented form is replaced in memory under the
same name. After evaluation it is replaced by its null value and the
expression takes the form £(PS,).
This prints out nothing. It is replaced by its null value and
the idling procedure is loaded again, since this is the end of another
processing cycle.
In this way, two dummy variables have been introduced in the
string PP.
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IIA.7.5 The call function
This function provides the means for a macro call. Parameters
are now inserted in the place of dummy variables which existed as the
result of a segnent string function.
EX-41 to EX—45s CP and EX-51 to EX-54, CL ahow some of the possible
uses of such a function. In the following paragraphs all examples are
examined to justify the results they produce.
EX-41, GL results in MAN IS BY A ANIMAL. The form ARISTOTLE is
segmented with two markers. This function call provides no arguments
and the markers of the form are replaced by null.
EX-42, CL results in MAN IS BY MARKER1 A MARKER2 ANIMAL, the argu¬
ments of the cl function, MARKER1 and MARKER2, replacing the corresponding
segment gap indicators.
EX-43, CL results in MAN IS BY NATURE A ANIMAL. The number of
arguments in the cl function is less than the number of existing segment
gap indicators. In this example there is one marker in the form
ARISTOTLE without corresponding argument in the cl function. This
marker is replaced by null.
EX-44, CL results in MAN IS BY NATURE A POLITICAL ANIMAL. Here
the number of segment gap markers of the form ARISTOTLE and the number
of arguments in the call function are equal.
EX-45, CL gives the same result as the previous example. Here
the number of arguments in the cl function is greater than the number
of segment gap markers. The remaining arguments, in this case the
argument OTHER, are ignored.
EX-51, CL results in THE IS, the reason being exactly the same as
in EX-41, GL.
EX-52, EX-53 and EX-54? CL demonstrate the use of the cl function
as a macro call. By changing each time the parameters which replace
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the dummy variables it is possible to change the original text to? res¬
pectively:
THE GRASS IS GREEN
THE MOON IS YELLOW
THE SUN IS BRIGHT
IIA.8 The TRAC Algorithm
A scanning algorithm determines the way any function or functional
expression is evaluated in TRAC. The algorithm operates on any nested
expression from left to right and from outside in. It starts with the
print string function of the idling procedure. Each function is
evaluated when all its argument substrings have been evaluated. They
are converted from the active mode, where they might contain unevaluated
functions, to the neutral mode. An expression is said to be in the
neutral mode when all operations allowed by the TRAC scanning algorithm
have been performed on it. In a nested functional expression the inner
function which contains no arguments in the active mode is evaluated
first.
At the beginning of the processing, all unevaluated expressions
are on the active string with the scanning pointer to the leftmost
character of the string. After evaluation each character is trans¬
ferred to the right-hand end of the neutral string. It contains only
evaluated characters and for this reason it is called neutral. A
pointer, the current location pointer, indicates the next available
position in the neutral string.
A flowchart of the scanning algorithm and some explanatory notes
that follow will demonstrate the principles and operations of the
algorithm.
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IIA.10 Description of the Algorithm
A. The character pointed to by the scanning pointer is examined.
When there is no character left, which means all expressions in the
active string have been evaluated, the idling procedure is reloaded and
evaluation begins with the print string function.
B. If the character pointed to is not a control character
it is transferred to the neutral string.
Bl. The scanning pointer is set to the next character of
the active string. Then control is transferred to A.
C. l/. If the control character is a left parenthesis all
characters following it, until the occurrence of a matching right
parenthesis, are moved to the neutral string unaltered. The pair of
enclosing parentheses is deleted. Then control is transferred to Bl.
2/. If the control character is a sharp sign, the next
character is examined.
2.l/. If the next character is a left parenthesis, an
active function occurs. The characters £ ( are deleted. The
current location of the neutral string is marked to show the
beginning of an active function and a new argument substring.
Then control is transferred to Bl.
2.2/. If the next character is another sharp sign,
the following character is examined.
2.2l/. If it is a left parenthesis a neutral
function occurs. The characters £ £ ( are deleted. The current
location of the neutral string is marked to show the beginning of
a neutral function and a new argument substring. Then control
is transferred to Bl.
Control characters in TRAC are £ , ( ) namely, sharp sign, comma,
left parenthesis, right parenthesis.
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2.22/If it is not a left parenthesis the
first £ is moved to the neutral string. Then control is trans¬
ferred to Bl.
2.3/. Go to 2.22.
3/. If the control character is a comma? it is deleted and
the current location of the neutral string is marked to show the end of
a substring and the beginning of a xiew one.
4/. If the control character is a right parenthesis, this
is the end of a function. The current location of the neutral string
is marked to show the end of a function, the parenthesis is deleted, and
the appropriate action for the function is taken.
4.1/. If the function just ended has null value,
after being evaluated it is deleted from the neutral string. Then
control is transferred to Bl.
4.2/. If the function has value:
4.2l/. If the function is active, its value is
inserted in the active string in front of the first unevaluated
character. This is accomplished by moving the unevaluated
characters of the active string left or right depending on the
number of characters of the value of the active function. The
scanning pointer of the active string is set to the first charac¬
ter of this value. The evaluated active function is deleted
from the neutral string. Then control is transferred to Bl.
4.22/. If the function is neutral it is re¬
placed by its value in the neutral string. Then control is trans¬
ferred to Bl.
Notes The characters for "carriage return", "line feed", and "tabu¬
late" if available to the keyboard are deleted by the scanning algorithm
unless they are enclosed by a pair of parentheses and thus are in the
quote mode. This facility improves readibility since it allows the
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user when a procedure is complicated to write the functions in a column
rather than in a line across the page.
In the following example, an attempt is made to clarify the
scanning processof the TRAC algorithm.
Some symbols are introduced to represent pointers of the neutral
strings
a, active function pointer
n, neutral function pointer
c, pointer for comma
e, end of function pointer.
Consider the Ex-2, DS in Section IIA.7-3 above. The evaluation by
the TRAC scanning algorithm presents various phases which are shown
below in the order in which they occur in the active and neutral
strings






IF IT IS NOT TRUE IT IS A apsc^DScABCcIF IT IS NOT TRUE
HAPPY INVENTION)) IT IS A HAPPI INVENTION^45
aPSce,-5
Empty
Numbers show correspondence between active and neutral strings.
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IIA.ll Modes of Evaluation in TRAC
There are three modes in evaluating strings in TRACs-
(i) The quote mode (- -
(ii) The active mode £(-




When a string is in the quote mode it is protected from evaluation.
The pair of enclosing parentheses is deleted by the scanning algorithm
and the characters in between are passed to the neutral string without
evaluation of any kind.
When a functional expression is evaluated either it has a value
or its value is the null string. A null-valued function, whether it
is in the active or neutral form, is deleted from the neutral string.
If a function has a value and the value string was produced by an
active function, it has to be scanned. If it contains other functions,
they are evaluated and so on until there is no active function left to
produce any value. If the value string were produced by a neutral
function, the value is treated as an evaluated string and it is put on
the neutral string, although it may contain unevaluated functions.
Examples follow to demonstrate the three modes of evaluation.
Suppose the following TRAC statements are typed in the following
order 1.
1. £(DS, XXX, TRUTH SITS UPON THE LIPS OP DYING MEN)'
2. £(DS, YYY, (£(CL, XXX)))'
3. £(PS, (£(CL, YYY)))'
4- £(PS, ££(CL, YYY))'
5- £(PS, £(CL, YYY))'
The 3rd statement shows the quote mode and the result is £(CL, YYY).
The 4th " " " neutral " " " " " £(C1, XXX).
The 5th » " " active " " " " "
TRUTH SITS UPON THE LIPS OP DYING MEN.
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The processing of these functions by the scanning algorithm becomes
evident by showing the successive steps of evaluation on the active and
neutral strings.





£(DS,XXX,TRUTH SITS UPON THE aPScaDScXXXcTRUTH SITS UPON
LIPS OP DYING MEN) )
23













































aPScaPScTRUTH SITS UPON THE
LIPS OP DYING MENe4
aPSce,-5
IIA.12 The TRAC Primitive Functions
The set of the chosen primitive functions is subdivided into
subsets in two wayss-
(i) According to their value. There are two subsetss-
(a) Null-valued functions. This set contains the following
functions«
£(om, X),1 £(ps, X), £(ds, N, S), £(ss, N, SI, Sq, ...SN)
£(cr, N), £(dd, Nl, N2, ...Nn), £(da), £(sb, N, Nl, N2, ...Nn)
£(fb, N), £(eb? N), £(ln, X), £(pf, N), £(tn), £(tf), £(sd, X)
(b) Functions with values
£(rs), £(rc), £(cl, N, XI, X2, ...Xn), £(cs, N, Z), £(cc, N, Z)
£(cn, N, D, Z), £(in, N, X, Z), £(ad, Dl, D2, Z)
£(su, Dl, D2, Z), £(ml, Dl, D2, Z), £(dv, Dl, D2, Z),
£(bu, 01, 02), £(bi, 01, 02), £(bc, 01), £(bs, Dl, Ol)
£(br, Dl, 01), £(eq, XI, X2, X3, X4), £(gr, Dl, Dq, XI, X2)
(ii) According to the operations they perform. There are
•'•Here the first argument, the mnemonic of the function, is written
with small letters to distinguish it from the other argument sub¬




£(rs), £(rc), £(cm, X), £(ps, X), £(sd, X)
(b) Define and call functions:
£(ds, N, X), £(ss, N, SI, S2, ...Sn), £(cl, N, XI, X2, ...Xn),
£(cs, N, Z)
£(cc, N, Z), £(cn, N, D, Z), £(i.n, N, X, z), £(cr, N)
£(dd, EL, N2, ...Nn), £(da)
(c) Arithmetic functionss
£(ad, Dl, D2, Z), £(au, Dl, D2, Z), £(ml, Dl, D2, Z), £(dv, EL, E2, Z)
(d) Boolean functions;
£(bu, 01, 02), £(bi, 01, 02), £(bc, Ol), £(bs, Dl, Ol) £(br, Dl, 01)
(e) Decision functionss
£(eq, XI, X2, X3, X4), £(gr, Dl, D2, Xl)
(f) External storage managements
£(sb, N, EL, N2, ...Nn), £(fb, N), £(eb, N)
(g) Diagnostic functions;
£(ln., N), £(pf, N), £(tn), £(tf)
One of the essential characteristics of the TRAC language is that
it is not dependent on the chosen set of functions. If another set of
functions would be more convenient for performing a task, the original
set could be changed easily to include new functions and to delete
existing ones or even to become a completely new set including functions
performing different operations. The main contribution of TRAC to the
development of macro processing is its scanning algorithm, the facility
for nesting functions by allowing the argument substrings of a function
to contain other functions, and the various modes of evaluation, namely
the quote mode, the active mode and the neutral mode.
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The five Qain primitive functions rs, ps, ds, ss, cl have been
described already. The remainder are shown in their active form, in
which they appear more often. As the functions appear below they do
not contain unevaluated functions in their arguments.
l/. The £(rc), read character, function is similar to the read
string function. Its value contains the next character as it is
received from the teletypewriter. It can be any character available
on the keyboard, even the end of the rs function meta character.
2/. The £( cm, X), change meta, function has null value. It
allows the user to change the meta character with the first character
of the argument substring X. When the processing starts the TRAC pro¬
cessor is loaded with a standard meta character, usually the apostrophe.
3/. The £(sd, X), select device, function provides control of
peripheral units. It is a function with null value and X is the
mnemonic of the device selected. This function can modify the follow¬
ing rs, rc, or ps function to operate on the device named. For example
£(sd, p) £(rs) uses the paper tape reader for input.
Each form stored, in TRAC memory, has associated with it a form
pointer. Each time a certain number of characters of the form are
retrieved from store, the form pointer is increased accordingly. The
following four functions allow operations to be performed on parts of
strings.
4/. The £(cs, N, Z), call segment, function contains three
arguments. The value is a string from the current position of the
form R pointer to its right until the first segment gap indicator.
When the form N is null or when the form pointer points after the last
character the value of the function is the string Z. After execution
of the function, the form pointer is set to the first character after
the segment gap.
5/. The £(cc, N, Z), call character, function contains three
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arguments. The value is the character of the form N pointed to by its
pointer. When the form N is null or when the pointer points after the
last character? the value of the function is the string Z. After
execution the pointer moves one character.
6/. The £(ctfy N, D, Z), call n characters, function contains
four arguments. Its value is some string of characters obtained from
the form IT. The number of characters for the value string is specified
by the decimal integer number contained at the tail end of the substring
D. The first character of the value is the one pointed to by the
pointer. The remaining characters of the value are taken either from
the string following this character if the decimal number is positive
or from the string preceding this character if the number is negative.
The form pointer is increased or decreased to point at the first
character after or before the last character of the value respectively.
If there is not a sufficient number of characters the value is the
string Z.
7/. The £(in, N, X, Z), initial, is another function with four
arguments. The form IT is searched for on occurrence of the string X.
Starting character is the one pointed to by the form pointer. If such
a string occurs, the value is the string starting from the pointer up
to and including the last character before the first matching charac¬
ter. The pointer is increased to point to the first character after
the matching string. If there is no match the value is the substring
Z and the form pointer remains unchanged.
8/. The £(cr, N), call restore, function has null value and two
arguments. It resets the pointer of the form N to point at its
initial character.
9/. The £(dd, Nl, IT2, ...Nn), delete definition, function can
have an indefinite number of arguments. It is a null-valued function.
It deletes the forms named Nl, N2, ...Nn from store and it removes
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their names from the list of names.
10/. The £(da), delete all, function has null value and one
argument. It deletes all existing forms from storage and it erases
their names.
ll/. The arithmetic functions. TRAC as a string manipulation
language has limited capabilities in numerical computation. It pro¬
vides facilities for integer arithmetic to deal with arrays.
There are functions to perform addition, subtraction, multiplication
and division with integers, having mnemonics respectively ad, su, ml,
dv. They accept decimal numbers as arguments and the value produced
is decimal. They are stored in decimal representation in the TRAC
memory but the arithmetic is done in binary. The decimal numeric
digits are found at the tail ends of the argument substrings. The
string preceding the first argument is reserved and it precedes the
decimal answer but the one that precedes the second argument is ignored.
Negative quantities are indicated by a "minus sign", -, and leading
aeros are ignored. If the result value causes an overflow the value
of the arithmetic function is the string Z which is treated as an active
function. The £(ad, Dl, D2, Z) function is equivalent to Dl = D1 + D2
and similarly!
£(su, Dl, D2, Z) Dl = Dl - D2
£(ml, Dl, D2, Z) Dl = Dl - D2
£(dv, Dl, D2, Z) Dl = largest integer < Dl/D2
where the "=" has the meaning at replacement and Dl, D2 represent the
decimal values of the arguments.
12/. Boolean functions. TRAC provides facilities for opera¬
tion on strings of bits of value 0 or 1 i.e. Boolean vectors. The
strings are represented by a sequence of octal digits. The existing
functions are Boolean union, intersection, complement, shift and rotates
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that is, £(bu, SI, S2) £(bi, SI, S2), £(bc, Si) £(bs, Dl, Si),
£(br, Dl, Si). The bit strings are right justified. In union the
shorter string is filled with leading zeros, in intersection it is
truncated at the left. In the complement, shift and rotate the length
of the string does not change. Shift and rotate are either to the
left — Dl places when Dl >-0—or to the right — Dl places when Dl<f 0.
13/. Decision functions. The TRAC language provides facilities
for branching. The branch on equality £(eq, XI, X2, X3, X4) function
is based on the equality of two strings. If the string XI is identical
to the string X2, the value is the string X3, if not the value is the
string X4. The strings X3, X4 as argument substrings may contain
text or functions or even procedures. Thus with this function it is
possible to transfer control to another procedure. The function
£(cp, XI, X2, X3, X4) allows the comparison of numerical quantities.
The value is X3 or X4 according to whether XI is greater or equal to
X2 or not. XI, X2 are decimal values at the tail ends of the second
and third arguments.
14/• External storage management functions. TRAC allows the
use of back-up store and provides facilities to store forms and to
retrieve them. The null-valued £(sb, N, Nl, N2, ...Nn), store block,
function causes all forms Nl, N2, ...Nn etc. to be stored as one block
in a mass storage device, disc or drum with all form pointers and
segment gaps saved. When the forms are moved to the external storage
they are erased from storage and a new form N is created which contains
the address of the block in the external storage.
The £(fb, N), "fetch block" perform® the opposite operation.
It retrieves the forms from the external storage without erasing them.
The name N is the name of the block to be fetched. The form N is not
erased from the main store. The retrieved forms remain unchanged and
they still contain their names, their pointers and the segnent gap
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indicator.
The £(eb, N) "erase block". This null-valued function
erases the form N from the main storage and the corresponding block
with all forms from the external storage.
The above functions allow forms to be stored in external
media. Thus the forms are protected from accidental erasure which
might happen in the main store and the capabilities of the system are
expanded, since more store can be used. A tree data structure can be
built where a group of forms is stored under a group name, a set of
group names under a section name and so on.
15/. Diagnostic functions. These are important for dealing
with complex procedures. The £(ln, X), list names, is a null-valued
function which prints out the names of all the forms stored in TRAC
memory. Each printed name is preceded by the string X. The £(pf, N),
print form, is a null-valued function with two arguments. It prints
out the form named N, including some indication for each segment gap
and its ordinal value. It makes it possible to have a complete picture
of the form in storage.
The £(tn), trace on, is another null-valued function.
When it is applied, it provides a step-by-step trace of executed TRAC
procedures. Whenever a function is built up on the neutral string it
is typed out to be inspected. The trace function causes no further
action and the process continues normally, until another function is
again typed out from the neutral string.
The £(tf), trace off, is a null-valued function which
halts the trace mode.
The following example shows the capabilities of the TRAC language
in defining procedures. The factorial of a number is calculated by
using simple recursions
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£(ds, factorial, (£(eq, 1, X, 1,
(£(ml, X, £(cl, factorial, £(ad, X, -l))))
)))£(ss, factorial, X)'
The call £(cl, factorialy5)produces the result 120. More examples for
the TRAC functions and the use of procedures are included in the
applications.
IIA.13 Main Features of the TRAC Language
The main features of the language are
1. The literal strings In TRAC any string of characters re¬
presents itself. A string is viewed as an object at the literal level.
This is unusual among other symbol manipulation languages where opera¬
tions on strings are performed usually at the name level. TRAC was
designed this way in order to overcome what was believed to be a draw¬
back in string processing, namely the "name level" of strings.
The language provides also facilities for considering a string as
a name for some other string. For example, in the function £(CL,
XXTY, A, B, C) the string XXYY is considered to be the name of another
stored string. However, a string name is not automatically replaced
by its value. There is a TRAC function, for example CL, SS, which
detexmines the way of interpreting its arguments. Furthermore if there
is a value the distinction of the function in either £(, active, or
£*0 neutral, determines subsequent action on this value.
In TRAC when a string is defined as a name, further information
specifies how this string is to be treated. There is no automatic
replacement of strings with their values. Since TRAC is designed to
operate on literary text, it would be unreasonable and very complex to
generate names for all argument substrings of its functions. The
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facility provided to operate on the literal string makes the language
powerful and flexible.
2. The use of functional syntax? The treatment of functions in
TRAC either as £( )? active? or ££( )? neutral? is unique among
macro-processing languages. As already stated? the difference is in
their value? which is evaluated when the function is active and not when
the function is neutral. The evaluation continues until there is no
active function produced as a value. A single pair of parentheses
defines the quote mode? which protects the string from evaluation
irrespective of what the string content is.
The first argument of a function? its mnemonic? defines the
action to be taken and the way the following arguments have to be
interpreted.
Before a function is evaluated? it is necessary that all its
argument substrings should have been parsed and evaluated by the
scanning algorithm and that there is no argument containing an active
function. The parsing within a function is independent of the mnemonic.
This provides the language with versatility? since expressions
like the following are perfectly legals
(i) £(D.£(PS? £(RS))S? SI? THIS IS A STRING))
(ii) THIS IS A STRING? IS A STRING STORED UNDER THE NAME SI
If the second statement is typed as input? the following line will be
printed s
THIS IS A STRING? IS A STRING STORED UNDER THE NAME SI
which in fact describes the result of the first statement. The
mnemonic in this statement is split but this does not affect the final
result.
3. Self-referencing facilities; Most of the symbol manipulation
systems maintain a group of statements which control the manipulation
process and another group containing all strings to which procedures
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will be applied. Languagtes like COMIT, SNOBOL, PANON-1B and AXLE are
of this kind.
In such a language, there is no way to interchange control strings
and data strings. The result is that a defined procedure cannot be
changed at execution time.
In TRAC such a limitation does not exist since both string
specifying procedures and data strings are treated in the same way and
they can interchange with each other. for example, the expression
£(DS, 11, (ABC)) records either a text or a procedure depending on
whether the string ABC is a text or a procedure. Subsequently a call
to the form NN will produce text or some procedural action. This
facility provides the language with self-reference capabilities and
allows interaction at exeoution time.
IIA.14 The "Null" Concept in TRAC Language
The null string represents "nothing" in string terminology but
this null concept is more complicated than it sounds. Some cases where
the null string appears ares (i) specific string without any charac¬
ter | (ii) an absent or missing string! (iii) absent or missing name;
(iv) a specific existing name having no characters; (v) a syntactically
correct expression which causes no predefined action; (vi) in a text
string, the open space between successive characters — that is, the
"space" character; (vii) numerical quantity whose value is zero;
(viii) in a card a column with no punches.
In TRAC, the string and its content are two distinct concepts.
A string is a form which can hold characters in sequence. If the
string contains no characters it is a "null string" but nevertheless
it is a perfectly valid string. Thus a string can have a certain
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number of characters or no characters at all. If two strings have no
characters they satisfy the equality function which is based on a
character by character comparison. Since the null string is valid it
can be given a name. A name is a string and as such it can be the null
string. This behaves exactly like any other name except that it has
no visible print indication. For example £(DS,,XXXX) and £(PS, £(C1,))
prints the string XXXX. No space character should be between the
two commas in the define function.
The null string is treated uniformly with all other strings.
Like any other form, it has a pointer to the beginning and a pointer to
the end, but in a null string the beginning coincides with the end and
the two pointers point to the same location.
For dealing with absent or missing strings one can write a
procedure to search the table of contents for the occurrence of a parti¬
cular form name, even if this name is the null string. If the string
is not in store it is missing. In this case the missing string is
considered as a null string. A string might be absent but not null.
For example in £(C1, XXXX) there are no parameters and the argument
substrings are considered absent and not null.
If a function cannot be interpreted for some reason, for example
£(LC, ABC), no action is performed and its value is taken to be the
null string. Concatenation of strings is automatic in TRAC and any
null string between two non-null strings disappears.
If the result from a numerical computation is zero, it is re¬
presented as ft which is not a null string. Similarly the space
character is not a null string.
In general in TRAC the confusion existing in other similar
languages about the "null" concept is minimized.
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IIA.15 Final Comments
The TRAC language described above is versatile and modular and it
can be used in a great variety of applications. The usual manner in
which TRAC is operating at various installations is in the implementa¬
tion of six to ten of its most important primitive functions with the
addition of four to six specialized primitive functions or user pro¬
cedures of local interest. These new functions are designed to be
consistent with? and modular to, the TRAC language syntax and philosophy.
Examples of such functions are 2-
(i) functions to control a data link and automatic dialling
equipment;
(ii) functions to command a graphic display unit;
(iii) functions to control mechanical units;
(iv) functions to control paper-tape readers and punches;
(v) functions for digital-to-analog conversion.
Since the ability to define and store procedures always exists, any
installed TRAC system can improve itself by including new useful
procedures at any time.
IIA.16 References
Z17- C.IT- Mooers and L.P. Deutsch, "TRAC, a text handling language",
Proc. 20th Natl. Conf. ACM (August 1965)•
BJ. C.N. Mooers, "TRAC, a procedure-describing language for the
reactive typewriter", Comm. ACM, Vol. 9s No. 3 (March 1966).
"How some fundamental problems are treated in the design of the
TRAC language", Symbol Manipulation Languages and Techniques, Pro¬
ceedings of the IFIP Working Conference on Symbol Manipulation Lang¬




PART II; TRAC LANGUAGE
B. IMPLEMENTATION OF TRAC
IIB.l Introduction
The implemented TRAC interpreter contains the TRAC algorithm and
a selected set of primitive functions. The execution of individual
functions is accomplished interpretively by consulting a primitive-
function code table and transferring control to a subroutine for exe¬
cuting the primitive function. TRAC is a modular language and with
the above form of organization, new primitive functions can be added
one at a time as they occur to the user without affecting the rest of .
the system.
The TRAC algorithm was implemented first. It consisted of a
main program and four subroutines, namely BEGPAR> SUBCOM, SUBSHA and
SUBEND, corresponding to the control characters ' (', and ')'
respectively. The above subroutines were tested thoroughly using
various data to prove that they were operating satisfactorily and when
this was accomplished each one of them, after minor modifications,
became part of the main program. This was done to minimize execution
time and to use core store economically. A comment card with the
name of each of the original subroutines still remains, and it can be
seen in the listing at the end of this chapter. It shows where the
set of instructions for each one of them begins, it facilitates the
understanding of the program written, and it recalls the way the TRAC
algorithm is implemented.
Each one of the implemented functions was added to the system as
a subroutine and a new entry was created in the table containing the
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TRAC primitive functions. Each subroutine was tested with a set of TRAC
programs. The tests for all implemented functions and the TRAC programs
used are referred to in detail in the next chapter? which discusses appli¬
cations of the TRAC language.
At the final stage the subroutines for the implemented functions were
included in themain program for the reasons applicable to the inclusion of
the subroutines of the TRAC algorithm. This does not affect the TRAC inter¬
preter since after the table look-up for the function? control is transfer¬
red to a numbered statement which is the first of a group of statements
which replace the subroutine in the main program. The result after executing
this group of instructions is identical to the one the subroutine produced
previously.
Other primitive functions can be added easily to the implemented TRAC
interpreter. It is advisable to write a subroutine for each added function.
This makes it possible to test the new added function without upsetting the
rest of the system. A carefully selected set of TRAC programs should be used
to cover as many cases as possible. When the new subroutine operates suc¬
cessfully it should become part of the main program as referred to above.
A listing of the input data which were used for testing the TRAC inter¬
preter? followed by their execution? is given at the end of the chapter. This
makes it possible when describing various cases that arise during the evalua¬
tion of the implemented function to refer to specific input data and the cor¬
responding results. Mien a message is printed out during execution? either
it is of standard length and then it is preceded and followed by five plus
characters (+) or it is not of standard length and then only the left five '+'
appear.
IIB.2 The TRAC Algorithm
Two stacks (Tig. l) are required for processing in TRAC: the








neutral string stack to which the evaluated strings are transferred.
The rs function of the idling procedure causes the string to be copied
into the active stack followed by evaluative scanning. The neutral
string is used as a temporary storage in which evaluated parameters are
stored. When all parameters of a string are evaluated its resulting
values if it is not null, passes to the active or neutral stack accord¬
ing to the active or neutral mode of the evaluated string.
A vector of storage is used for both stacks and it is shown in
the following figure:














The left-hand side of this vector is used for the active string, named
CHAR in the prograin. The right-hand side is used for the neutral
string, named NEU. An equivalence statement allows the same vector
of storage to be assigned to both strings.
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There are three pointers in the above figure: (i) the scanning
pointer? SPT? which points to the evaluated character of the active
string; (ii) the end of active string pointer? MEPA? which points to
an internal marker 1IRQTJ0T — when the marker is reached during the
scanning process the TRAC processor is informed that there are no more
characters to be scanned in the active string; (iii) the pointer to
the next position of the neutral string? PI — this pointer allows an
evaluated character to be moved from the active string to the first
free place of the neutral string.
IIB.2.1 The idling procedure
The first time the TRAC interpreter is loaded or at the end of a
processing cycle the SPT points at the internal marker MRQUOT which
shows the end of the active string. The immediate response of the TRAC
processor is to load the idling procedure from the table? IDLE? where
this procedure is stored? into the active string. The scanning pointer
is initialized to the value 1 and the usual scanning process is repeated.
Every time the read string function of the idling procedure is
evaluated? the TRAC processor asks for data. If the user does not
type any data the second argument of the print string function is null
and nothing is printed out. The idling procedure is reloaded auto¬
matically and again the same request for typing data is made.
In the present implementation? a facility is built in which allows
the user to stop the execution when he has no more data for processing.
Each time before the loading of the idling procedure a message appears?
+++++ TO END TRAC JOB, TYPE ' IN COLUMN 1 +++++. The user has a
choice now. When the request for data appears? he can either enter
his data and continue the processing or the quote character. In the




Each character is evaluated by the TRAC scanning algorithm. An
ordinary character passes unaltered from the active into the neutral
string. A control character causes a certain action to be taken.
The character pointed to by the scanning pointer is examined by
the TRAC interpreter. An ordinary character after being evaluated
passes into the next free place of the neutral string pointed to by the
pointer PI, and 1 is subtracted from this pointer. This makes it
possible for the pointer PI to point always to the next free place in
the neutral string. The scanning pointer SPT is augmented by one to
point at the next character of the active string.
A control character is treated in a different way by the TRAC
processor. There is a completely separate procedure to be executed
according to which particular control character is pointed at by the
scanning pointer of the active string.
IIB.2.3 Left parenthesis
The coding referring to this control character begins after the
comment card C SUBROUTINE BEGPAR. A counter is set with an initial
value of zero to keep a count of the number of parentheses occurring.
One is added to the counter for a left parenthesis and one is sub¬
tracted for a right parenthesis, when ailed parenthesis is pointed to,
if there is no sharp sign before it, the counter is checked. If the
content of BEGP is one, all characters following the left parenthesis,
even if there are other left or right parentheses or other control
characters between them, pass unaltered into the neutral string. This
copying from the active into the neutral string continues until the
occurrence of the matching parenthesis which makes the value of the
counter of parentheses equal to zero.
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The character string between this pair of parentheses is in quote
mode and it is copied unaltered from the active to the neutral string?
only the protecting pair of parentheses being deleted from the string.
II33.2.4 Comma
The coding referring to this control character begins after the
comment card C SUBROUTINE 3UBCCM. The comma is a control character?
in TRAC? used to separate argument substrings. When passed into the
neutral string? it is replaced by an internal marker MARCCM. This
marker separates the end of one argument substring from the beginning
of the next.
Thus if the character? comma, is needed in a text it should be
presented in the quote mode. Then the comma character is protected
from evaluation and passes unaltered into the neutral string.
IIB.2.5 Sharp sign
The coding referring to this subroutine begins after the comment
card C SUBROUTINE SUBSHA. The sharp sign followed by a left parenthe¬
sis is recognized as the beginning of an active function; followed by
another sharp sign and a left parenthesis it is recognized as the
beginning of a neutral function; and followed by any other character
it is considered an ordinary character and passes unaltered into the
neutral string. If no evaluation is desirable for a sharp sign, it
should be presented in the quote mode.
The beginning of a neutral or active function is marked in the
neutral string. In the present implementation? the neutral string is
used as a pushdown stack on a last-in? next-out basis for evaluated
functions.
The pointers required to access stack components can be stored
either within the stack itself or in a separate parameter stack. In
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the present implementation, a pointer, PTACT, points to the beginning
of the last active function in the neutral string and a pointer, FTNEU,
to the beginning of the last neutral function. The rest of the
pointers, each pointing to the previous active or neutral function, are
stored within the stack. With this organization the neutral string
may be represented by Figure 3,
PIj. PTHFjU




where Al, A2, A3, ... mark the beginning of an active function. The
active pointer, PTACT, points to the beginning of the last active
function. Al, A2, A3, ... are components of the store and each of
them contains a pointer to the previous active function. The pointer
of the first function points to a starting value outside the limits of
the neutral string. The pointers for neutral functions are stored in
the neutral string in a similar way to the pointers of active functions.
IIB.2.6 Right parenthesis
A right parenthesis may be a matching for a left opening paren¬
thesis and then it is deleted. It may be a character of a string in
quote mode and then it is copied in the neutral string unaltered. It
may be the closing parenthesis for a function.
The right parenthesis which denotes the end of a function is
deleted. The TRAC processor then retrieves the last evaluated function
from the top of the neutral string stack.
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A comparison of the two pointers5 PTACT and PTNEU, is made to
identify the kind of the function. The pointer with the smaller content
is the pointer of the last function. In the figure above PTNEU is
less than PTACT. Thus the TRAC interpreter is informed that the last
added function is a neutral one. The content of this last function is
at the top of the stack between the two places pointed at by the
pointers PTREU and PI.
The first two characters after the pointer of the function are
now retrieved and a look-up of the table containing the implemented
functions takes place. This table is initialized in the Block data
subprogram. Each time a function is implemented a new entry is created
in the table.
When the mnemonic of the function matches one of the entries of
the table control is transferred to the appropriate coding for the
function. When there is no matchs an error message for the function
is printed followed by the function itself for inspection. The function
is considered null-valued, it causes no action and it is deleted from
the neutral string. The function with no predetermined action is
considered as null and does not upset the system which allows the means
for self-recovery from trivial errors.
Another entry in the table with the implemented forms shows
whether the function is null-valued or not. This is valuable for the
TRAC processor since much of its subsequent action depends on this
information.
IIB.3 Evaluation of a Emotion
When the mnemonic of the scanned function matches one of the
entries in the table of function names, then action for the matched
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function takes place and control is transferred to the appropriate set
of instructions. A computed GO TO statement is used for this transfer.
This GO TO contains as many exits as the number of implemented functions
plus one. The last exit allows the system to recover from errors
occurring in typing the mnemonic of a function or even in cases where?
although the mnemonic of the function is correct? the function is not
present in the implementation.
All parameters for the evaluated function are retrieved from the
top of the neutral stack. The pointer? PTACT or PTWEU? shows where
this function? active or neutral, begins and the pointer PI shows the
end of the function. When the function is a null-valued one and its
corresponding set of instructions has been executed and thus the evalua¬
tion has finished, the function is deleted from the top of the neutral
stack. The pointers for the deleted function are reset. The pointer
PI is set to the beginning of the deleted function and the PTACT or
PTNEU pointer is set to the beginning of the function before the deleted
one.
When the function has a value? there are more factors to consider.
The function value has to be inserted at the top of the active or
neutral stack according to the mode? active or neutral, of the evaluated
function. The order of evaluation and deletion for a particular
function with value depends on the particular function and this will
become clear when describing each implemented function with value.
At the moment? only the way this value is inserted on the top of
the corresponding stack is described. It is rather simpler for the
value of a neutral function. This value is moved, character by
character? to the top of the neutral stack and occupies the free core
storage of the TRAC processor. The pointer PI is always set to the
next free place of the neutral stack. Thus any number of characters
can be inserted on the top of the neutral stack? if there is free core
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store in the processor. If there is no free core left, a reference is
made to a subroutine CLEARP which takes care of this matter. This sub¬
routine will be described fully in a later section.
If the evaluated function is active? its value is inserted on the
top of the active stack. Thus the next instruction to be executed when exe¬
cution of a given instruction has been completed is always found at the top
of the active string stack. The scanning pointer? SPT? is always pointing
at the top of the active stack. The core storage to the left of this pointer
is considered free since it consists of evaluated characters.
If the number of characters of the inserted value is less than the value
of the SPT? the active string stack is moved to the left and some more core
is added to the free core storage which is on the right of the pointer META.
This implementation adds to the efficiency of the system since it allows the
strings supplied by the user to be copied in linear fashion? readjusted? re-
copied or deleted. In this waymost of the garbage collection is done
during processing.
If the number of characters of the inserted value is equal to the vakke
of the SPT? the active stack is not moved.
If the number of characters of the inserted value is greater than the
value of the SPT? the unevaluated active stack is moved to the right before
the value of the active function is inserted on the top of the active stack.
This movement of the active stack takes place to provide enough core store
for inserting the value of the active function on top of the active stack.
It is possible to move the active stack only when there is enough free core
storage left 5 otherwise a reference is made to the subroutine CLEARP.
In all three cases the scanning pointer is reset to the value? one? to
point at the first character of the inserted value on top of the stack. This
is the first character to be evaluated during the next processing cycle.
Thus the implemented system is completely general and allows the
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user to insert any number of characters on top of both stacks, provided,
of course, that there is enough core storage. This is the only
limitation.
IIB.4 General Remarks
The rs function of the idling procedure causes any input string
to be copied into the active stack and then to be evaluated by the TRAC
scanning algorithm, which uses the neutral stack as a temporary storage.
TRAC is a functional language which executes instructions, which
are represented by the system's functions, by replacing the string of
characters constituting the instruction by its value, if there is one,
and sometimes causing side effects in the TRAC memory, in the
input/output medium or in the mode of operation of the TRAC processor.
A veiy important feature of the TRAC language is that there is a
clear distinction between strings which are to be treated as instructions
and strings which are to be treated as data. This is accomplished by
placing strings to be executed as instructions in the active string
and strings to be used as data in the neutral string. The arguments
of an instruction are initially in the active string and they are
treated as instructions when they are scanned. Thus nested instruc¬
tions can be executed by the TRAC processor.
The value of any neutral function is treated as data and it is
placed on the neutral string. Thus it is possible, using neutral
functions, to avoid copying the character string first in the active
string and moving it character by character to the neutral string after¬
wards. In the following sections the implementation of each included
function is described and the subroutine CLEARP, which is used for the
garbage collection of the implemented system, is examined in detail.
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IIB.5 The Read String Function
This function has a value and this value is inserted in the active
or neutral string according to the mode? active or neutral, of the read
string function. When such a function is detected by the TRAC inter¬
preter the function is first deleted from the neutral string before
the value is inserted and the pointers PI and PTHETJ or PTACT are reset
to the next free place of the neutral string and to the beginning of
the previous neutral or active function.
Thus if the function is neutral, its value can immediately replace
the rs function on the neutral string. If the function is active,
its value will be evaluated in the active string and the evaluated
string value will replace the old rs in the neutral string.
The input character string is read in card format. An array of
80 characters, VAL(80), is kept as the card image in memory, and from
there the input string is transferred to the active or neutral stack.
A counter, CARD, is kept for counting the lines that the input string
contains. When the first character of the first line is the quote
character the execution of the particular TRAC job finishes, since
this is the option that the system provides the user to prevent the
loading of the idling procedure and so stop the processing. If the
above test fails all read characters are examined for an occurrence of
the terminating character, which is the quote character. If none of
the 80 characters read matches the terminating character the whole line
is put in the top of the active or neutral string according to the mode
of the function. Auxiliary pointers make it possible to insert new
lines of input one at a time. When a new line of input is inserted in
the active string, its first character follows the last one of the
previously inserted line and its last one is followed by the unevaluated
characters of the active string, which are moved to the left or to the
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right to provide the necessary storage for the inserted line of input.
A much simpler process is needed when the rs function is neutral,
since then each line of its value is inserted on the top of the neutral
stack following the one that has been inserted previously. If the
terminating character is not found in one line of input the TRAC inter¬
preter asks for another line of input. It reads and inserts it on the
top of the appropriate stack. This procedure of reading and inserting
lines of input continues until the occurrence of the terminating
character.
The terminating character is deleted from the input string but
all other preceding characters are treated as previously. A switch,
SI, is set on and then control is not transferred back to the read
statement. The scanning process continues from the character pointed
by the SPT and this is the exit from the function rs.
A missing terminating character when there is no more input to
be read in causes the print-out of a message "END OE DATA WITHOUT
TERMINATING CHARACTER" when the job is submitted as a background job.
In the interactive form the processor asks for more data.
The way of implementation of the rs function allows any number
of lines to be read in and form the input character string which can
have any length, provided that there is enough core storage available
in the TRAC processor.
IIB.6 The Print String function
In the present implementation the character string contained
between the comma after the mnemonic of the function and the right
parenthesis, which corresponds to its end, is considered as the second
argument and it is printed out. (See line 52 of the input and the
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corresponding line 186 of the results.)
When the second argument of the ps function is the null string.,
nothing is printed out and the message 'THIS PS FUNCTION HAS NULL
STRING' appears on the output medium. (See line 117 of the input and
the corresponding lines 518-525 of the results.)
Another message 'ERROR FUNCTION' is given when the mnemonic of
the function is not followed by a comma. The function is printed out
for inspection and the scanning continues from the next instruction of
the active string. (See line 162 of the input and the corresponding
lines 747-751 of the results.)
In all three cases, the print string function is deleted from the
neutral string and then the scanning continues from the next function
of the active string.
IIB.7 The Define String Function
A vector of core storage named FSTORE is used for storing the
















1. Pointer to the last character of the value.
2. Indicator of the number of characters the name
contains.
3. Segment gap indicator.
4. Pointer to the first character of the value.
5. End of store marker.
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Before executing the define string function the TRAC interpreter
examines the character which follows the mnemonic of the function. If
this character is not the internal marker, MARCOM, which replaces the
character, comma, a message is printed out. The form is not defined
but the function is typed out for inspection and control is transferred
to the next instruction on the active string. (See line 121 of the
input and the corresponding lines 545-548 of the results.)
The scanning on top of the neutral string continues for the
occurrence of a second comma. The string contained between the two
commas is the name of the form and a counter, HOMME, contains the
number of characters of the form name.
All characters following the second comma until the end of the
function are the value of the form. This form, name and value together
with some auxiliary pointers, is to be stored in the free space of the
vector FSTORE. The first free place of FSTORE is marked with the
internal marker MEMPTY. Initially the first place of FSTORE is marked
with this marker. This informs the TRAC processor that FSTORE is
empty and no form is stored there for the moment. When one or more
forms are stored in FSTORE, the marker, MEMPTY, is moved to the right
to the first free place of IBTORE.
A search is made in E3T0RE before storing any form. A pointer,
PTSTOR, is used for the scanning of the store of forms. This pointer
is set initially to the first place. When the store contains no forms
the marker MEMPTY is found there.
The way the first form is stored is now described. This will
help in understanding how the search for the free space is carried out
when there are other forms already stored in FSTORE.
Consider as the first form to be stored the one in line 90 of the
input. Since the marker MEMPTY is found in the place pointed at by
PTSTOR, the processor assumes there is free space for storing the form.
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PTSTOR points to the next place and there the number of characters of
the name of the form is stored. This number is an indicator of how
many places the actual name of the form occupies. The name of the form
is retrieved from the neutral string and it is stored character by
character in the next free places pointed at by the pointer PTSTOR.
In the next place an integer, used as a segment gap indicator, is
stored. If there are no segment gaps, zero is stored in this place.
Another integer, pointer to the value of the form, follows. This
pointer is set to the first character of the value initially.
The value of the form is now moved character by character from
the neutral stack and it is stored in the next free places pointed to
by PTSTOR. The storing of the value finishes when the pointer, L0C4,
used for retrieving characters from the neutral string becomes equal to
the pointer PI pointing to the free top of the stack.
The pointer PTSTOR is set to the next place and there the internal
marker MEMPTY is stored to show the beginning of the free FSTORE. In
the previous location of MEMPTY another pointer is set to the last
value of the form. The content of the first place of the form is added
to a counter, TOTAL, which keeps the total number of characters stored,
excluding the marker, MEMPTY.
The evaluation of the function finishes at this point and after
the initialization of pointers and counters, control is transferred to
the main process. Then the define string function is deleted from the
neutral stack and execution continues with the next instruction from
the active stack.
When a new form is defined and several are already stored, then
the store of forms is scanned until the marker MIMPTY is found. The
processor can detect during this operation whether another form, with
the same name, already exists in store. This is accomplished by com¬
paring the names of both forms. The one form is that pointed at by
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PTSTOR and the other is on the top of the neutral stack.
The above test is executed only when the two names contain the
saCae number of characters. Two identical names cause the interpreter
to delete the old form from storage by shifting to the left all forms
defined after the deleted one, and the marker MEMPTY. Thus the gap
created after the deletion of a form does not remain but is filled with
some of the shifted characters. The new form is inserted now in the
free core of FSTORE. (See lines 165-168 of the input and the corres¬
ponding lines 757-787 of the results.)
When there is no form stored with the same name, the scanning
process continues until the marker, MEMPTY, is found indicating the
beginning of the free store, if, of course, FSTORE is not full yet.
It should be stressed here that the way FSTORE is organized contributes
a great deal to the efficiency of the system. Pointers which are kept
in FSTORE make it possible for the processor to scan the store form by
form rather than character by character.
The processor inserts the whole form name, value and pointers
character by character in the free core storage of FSTORE. Every time
a character is moved in FSTORE, the pointer, PTSTOR, which is always
set to the next free place, is compared with DIM, which contains the
dimension of FSTORE. If the value in PTSTOR is greater than the one
in DIM a message, 'THERE IS NO PL/ICE IN STORE AVAILABLE FOR FORMS',
followed by the function causing the overflow of FSTORE, is printed out.
A switch is set on and the TRAG interpreter responds with the same mess¬
age to any further attempt to define forms. The implemented system
provides facilities for recovering from an FSTORE overflow. The da
function can be used to clear FSTORE and to set cff the above switch.
Thus it is again possible to store forms in the store that is now free.
(See lines 127-137 the input and the corresponding lines 586-626 of
the results.)
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The concept of null is introduced in this implementation of the
ds function.
Forms with null names can he defined, stored and used in subsequent
processing in a way similar to the one used for forms having names with
any number of characters. The only difference is in storing such a
form. In the second place of a null-named form, is placed the number
zero to indicate that there is no name string following. (See lines
118-120 of the input and the corresponding lines 525-542 of the results.)
Forms with null values are treated in the same way as forms
having value. A form with null value has the pointer to the last
character of the form pointing now to the pointer to the first charac¬
ter of the form value. Since the form has no value the last pointer
is now pointing to the next place of the null-valued form. (See
lines 6-9 and 17-20 of the input and the corresponding lines 8-27 and
57-82 in the results.) It is even possible to combine null name and
null value and to define such a form. (See line 169 of the input and
the corresponding lines 788-799 of the results.)
HE .8 The Se,gment String Function
The ss function is implemented in a way similar to the one for
the ds function. The reason is that the ss function can be thought of
as a more general procedure for redefining an existing form. The
additional feature is the addition of segment gaps in the value of the
form. Thus some of the operations used in the ds function are used
here with minor modifications when necessary.
Procedures described in the previous section are simply mentioned
briefly here and references to the tested cases are given. A full
description is given for new operations introduced in this function.
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The test for comma after the mnemonic is repeated for the ss
function. (See line 146 of the input and corresponding lines 662-669
of the results.)
When the test for the first comma is successful? the scanning of
the ss function continues until a second one is found and then the
string "between the two commas is identified as the name of the form to
"be segmented. The pointer? L0C4? used to retrieve characters from the
neutral stack? might reach the value of the top pointer PI before the
second comma is found or immediately after that. Then the processor
prints out a message "THERE ARE NO ARGUMENTS IN THAT FUNCTION" followed
by the function itself? counters and pointers are set to their initial
values and control is transferred to the next instruction. (See
lines 147-148 of the input and the corresponding lines 67O-676 of the
results.)
If there are argument substrings following the name in the ss
function? FSTORE is scanned to find the form with the same name. The
message 'THERE IS NO SUCH FORM IN STORE TO BE SEGMENTED'? followed by
the ss function are printed out when the form is not found. Counters
and pointers are initialized and control passes to the next instruction.
(See line 170 of the input and the corresponding lines 799-804 of the
results.)
A match of the names causes a segmentation of the form if there
are substrings in its value matching the arguments of the ss function.
Such substrings are replaced by internal markers of the same ordinal
value as the matching argument of the ss function. A marker of
ordinal value n (>0) is given the internal value MEMFTY-n. The marker
MEMPTY holds the value 32757. Thus the internal value of any marker
can be found given its order? for example the marker of ordinal value
4 is represented internally with the value 32753.
The special characters = ' ?/-)*£&+( • b (blank) are
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represented respectively by the numbers 32320, 32064? 27456? 24896,
24640, 23872, 23616, 23360, 20544? 20032, 19776, 19264? 16488. Thus
for general applications this implementation is efficient in that it
provides markers up to ordinal value 436. For special cases where
more arguments appear and thus more markers are needed, an addition to
the program should be made to exclude the values of the above special
characters. Then more than 30000 markers would be available. If the
maximum number of markers, of INTE.GER*2 size? is needed the values of
letters and numbers should be excluded as well. The largest value is
the one of number 9? -1728.
The form is scanned once for each argument substring of the ss
function. When a substring of the value matches an argument of the
function, its first character is replaced by the internal marker of the
appropriate ordinal value and each of the remaining characters is re¬
placed by the marker FORGET. The segment gap indicator is updated to
contain the maximum ordinal value of the inserted markers, a non-segmen¬
ted form contains zero in this place. There is no limit to the number
of characters each argument may contain.
When the scanning of the form for the last argument of the 3s
function finishes, the segment gap indicator is tested. If it still
contains the number zero, the form is not segmented. The message,
•NON SEGMENTATION OF THAT FORM HAS OCCURRED', followed by the ss func¬
tion, is printed out and after the usual initialization process control
passes to the next instruction. (See lines 171-172 of the input and
the corresponding lines 809-820 of the results.)
A segmented form is transferred, like a new, defined form,
character by character to the free store of FSTQRE with all FORGET
characters deleted. Finally all forms after the segmented one are
shifted to the left, the old form with the FORGET markers is deleted
and the segmented one remains with the internal markers as segment gap
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indicators.
Eveiy time a character of the segmented form is transferred to
the next free place of FSTORE, the used pointer? TOTAL? is tested. If
it exceeds DIM? where the dimension of FSTORE is kept? there is no free
store left in FSTORE. A message 'FORM CANNOT BE SEGMENTED PROCESSOR
FULL1s and the function ss are printed out and after initialization
control is transferred to the next instruction. (See lines 154-158 of
the input and the corresponding lines 712-726 of the results.)
The implemented system can recover when such a case is met. The
da function can be used to empty FSTORE again and make it available for
storing forms. (See lines 159-161 of the input and the corresponding
lines 728-743 of the results.)
The null concept is fully implemented. A null-named form can be
segmented. (See lines 44-48 of the input and the corresponding lines
189-227 of the results.) Null arguments in a ss function do not
create segment gaps, but they do not upset the system. (See lines
149-153 of the input and the corresponding lines 685-7H of the results.)
IIB.9 The Call Function
This function causes the internal markers of a form to be replaced
by the argument substrings of the call function. There is no limit to
the number of characters each argument may contain except the core
storage limitations. Each marker is replaced by the argument corres¬
ponding to its ordinal value. A marker can occur any number of times
in the value of a form.
The following operations are executed during the evaluation of a
call function;-
(l) The function is scanned and various tasks are carried out to
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test its coding. When the coding is correct, name and arguments can
be retrieved for further processing.
(2) The store is scanned until the form with the name given in
the call function is found. If such a form exists? its value is
scanned for occurrences of internal markers which are replaced by the
function arguments.
(3) The call function is deleted from the top of the neutral
stack, and is replaced by its value if the function is in neutral mode.
If the mode is active the value is placed on top of the active string.
Evaluation begins with the test for a comma after the function's
mnemonic. A failure causes the print-out of a message followed by the
function which is printed for inspection. Subsequent steps are
similar to the ss function. (See line 61 of the input and correspond¬
ing lines 190-191 of the results.) When the above test is successful,
the scanning continues for the occurrence of the second comma. This
makes it possible to identify the function name as the string between
the two commas. There is a difference from the ss function here.
The call function may lack argument substrings and still be a valid
function. A switch, EH, is set on when lack of arguments is detected
and a message is printed out. (See lines 62 and 64 of the input and
the corresponding lines 193 and 200 of the results.)
The ESTOEE i3 scanned for the form with the name given in the
call function. If no such form exists, the appropriate message and
the function are printed out and the usual procedure for initialization
is repeated. (See line 66 of the input and the corresponding lines
210-211 of the results.)
If the name is found and the form exists in FSTORE, then the
value of the identified form is scanned, character by character. Any
existing marker is identified by its ordinal value and has to be re¬
placed by the appropriate argument. The segment gap indicator of the
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form gives the maximum ordinal value of existing markers. Thus each
character is compared with each one of the allowable values that markers
may have in the form examined.
An ordinary character of the value is just moved to the next free
place of FSTORE. Wherever a marker appears and the switch FF1 is on,
the message 'THE CL FUNCTION HAS NO ARGUMENTS MARKERS REPLACED BY NULL'
is printed out and in fact the null string replaces the marker in the
value string of the call function. This value is formed at the free
core of FST.QRE. (See lines 62 and 64 of the input and the correspond¬
ing lines 194-197 and 201-204 of the results.)
If the above switch is off, the corresponding argument has to be
retrieved from the neutral stack to replace the marker. If the number
of arguments is less than the maximum ordinal value of markers then
markers with greater ordinal value than the number of arguments are
replaced by null in the value string and a message is printed out wher¬
ever such a marker occurs. (See line 67 of the input and the
corresponding lines 213-216 of the results.) If the number of argu¬
ments is greater than the maximum ordinal value of markers, the
arguments with order greater than this value are just ignored. (See
line 68 of the input and the corresponding line 218 of the results.)
If there are no markers in the value of the form, the segment gap
indicator is zero, the value of the call function is a copy of the form
value and there is no movement of such a value to the free core of
FSTORE. A warning message is printed out. (See line 65 of the input
and the corresponding lines 206-208 of the results.)
Wherever a character is placed at the next free place of FSTORE,
the pointer PROS must be not greater than DIM where the value of the
dimension of FSTORE is kept. If the value of the pointer is greater
than the dimension of FSTORE, the form storage is full and processing
cannot continue. A message and the corresponding call function are
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printed out. (See lines 28-33 of the input and the corresponding
lines 111-129 of the results.) If it is desirable to use FSTORE for
further processing the da function is used. (See lines 34-36 of the
input and the corresponding lines 130-147 of the results.)
Various cases of null have been implemented and thus it is possible
to call (i) a null-named form (see lines 47-48 of the input and the
corresponding lines 193-205 of the results); (ii) a null-valued form
(see lines 19-20 of the input and corresponding lines 71-84 of the
results); (iii) a null-named, null-valued form (see line I69 of the
input and the corresponding lines 793-798 of the results). A call
function might have some null arguments. (See line 15 of the input
and the corresponding lines 42-50 of the results.)
When the value of the call function is evaluated in E3T0RE, the
function is deleted from the top of the active stack. This deletion
is followed by the insertion of the function value on top of the neutral
or active stack according to the mode of the deleted function.
The procedure for the insertion of the valueeis similar to the
one used for the rs function. There is a difference, however, in the
way this value is transferred. Since in the call function the value
is already evaluated before the insertion process begins, this value
is copied on top of the appropriate stack, character by character,
until the whole string of the value is exhausted. There is no need
to use the card format during this insertion.
IIB.10 The Remaining Implemented Functions
The other implemented functions are described briefly. The way
each of than was introduced as a subroutine at the beginning and sub¬
sequently as a set of instructions added to the main program is
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identical with the one for the main TRAC primitive functions.
The "basic principles of the implementation are clear by now.
Thus instead of a detailed description for each of the implemented
functions, whenever possible references to the test of the TRAC inter¬
pretation are given. Thus the input data and the results they produce
are used to clarify various cases that can be met when each of these
functions is evaluated.
1. The trace-on/trace-off functions
The flow of execution is traced by the print-out of each function,
before its evaluation from the top of the neutral stack. A switch, set
on when the trace-on function is evaluated, causes this print-out to
start. The same switch, set off when the trace-off function is
evaluated, causes this print-out to stop. (See lines 69-76 of the
input and the corresponding lines 229-331 of the results.)
2. The delete-all function
The da function is used to delete all existing functions from
FSTORE. When this function is evaluated, the internal marker MEMPTY
is moved to the first place of FSTORE and this is interpreted as free
PSTORE from the TRAC processor.
It can be used either when stored forms are not needed any longer
or for recovering from an overflow of PSTORE. (See lines 77~78 of the
input and the corresponding lines 335-392 of the results for the former
case and the lines 28-35 and 111-140 respectively for the latter.)
3. The list names function
When this function is executed, a listing of the names of 3tored
forms is printed out with each name preceded by the second argument of
the LN function. 7/hen either the name of the last form has been
printed out or FSTORE is empty when the function is executed, the mess¬
age 'THERE ARE NO FORMS IN STORE' is printed out. (See line 75 of the
input and the corresponding lines 290-315 of the results, and also
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line 78 and the corresponding line 351 of the result when FSTORE is
empty)
It can he seen-) in line 759 that the function £(LN CCMMA MISSING)
is coded the wrong way and thus a message followed by the function
appears in lines 306-308 of the results. In the same line, 769 the
second argument of the form £(LN,) is null and only the form names are
printed out., lines 309-315•
In more detail, the cases where null strings are met are the
followings
(a) Form with null name? but the second argument of the LN
function not null. This argument is printed out followed by null.
(See line 292 of the results.)
(b) Second argument of LN function null but form name not null.
The name is printed preceded by the null string. (See lines 309-315
of the results.)
(c) Both second argument and form name null. The null string
is printed out. In line 310 X2 is printed out as the first name.
Although X2 is the second form in FST0RE and the first is the null-
named form nothing— null string—is printed out for the null-named
form since the second argument of the LIT function is null as well.
4* The print form function
This function causes the print-out of any specified form if such
a form exists in store. If the coding of the pf is not correct, a
message and the function are printed out. (See line 173 of the
input and the corresponding lines 823-825 of the results.) If either
the store is empty or there is no form with the specified name the
appropriate message followed by the function is printed out. (See
lines 77-78 of the input and the corresponding lines 342-352 of the
results for the former and lines 174 and 832-834 respectively for the
latter.) If the form is not segmented its value is printed out as it
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is stored in FSTORE. (See lines 8-9 of the input and the correspond¬
ing lines 22-28 of the results.) If the form is segmented, an indica¬
tor (here the ampersand is chosen) is printed out for the segment gap
followed by a number equal to its ordinal value. (see line 74 of the
input and the corresponding lines 262-270 of the results.) The last
two lines 269? 270 of these results refer to the function £(PE,) where
the name of the form is the null string. When the value of the form
is null the appropriate message, followed by the function, is printed
out. (See lines 6-7 of the input and the corresponding lines 8-20 of
the results.)
The process for the print-out of any specified form is the follow¬
ing. A vector, LINE(80), of a card format is kept as a buffer area in
store. The first stored character is a blank, used as a control
character. Whenever this buffer area is filled with characters it is
printed out as a line. Any character of the form value, unless it is
an internal marker, is moved to the next free place of this buffer.
The segment gap indicator of the form makes it possible to test each
character with all allowable values for internal markers. Whenever a
marker occurs in the value of the form, an ampersand is moved to the
buffer area. Since input/output operations occur with transmission
of characters rather than numbers, the ordinal value of the marker,
which must follow the ampersand in the print-out, has to be transformed.
The integer, which represents the ordinal value of the marker, is trans¬
formed to an array of characters where each character of this array is
a digit of the numerical value.
5• The equal function
The equal function is a conditional one and is used for alterna¬
tive transfers of control or construction of different strings. The
second and third argument substrings are tested and either they are
equal and the value of the equal function is the fourth argument or
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they are not equal and the value of the equal function is the fifth
argument.
If the coding of the function is not correct, a message and the
function are printed out. The number of expected arguments is always
five, although some of them may be null strings. (See lines 180-184
of the input and the corresponding lines 872-908 of the results.) The
value of the function may be the fourth argument. (See lines 188-191
of the input and the corresponding lines 927-957 of the results.) In
line 189 of the input the second and third arguments are null strings
and are considered as equal. In line 190 the second and third arguments
are null-valued functions and they are replaced by null substrings after
their evaluation. In line 191 the fourth argument is a call to a form
with null value and thus the value of the equal function is the null
string. Similar cases are included (see lines 192-195 of the input
and the corresponding lines 958-996 of the results) when the value of
the function is the fifth argument.
As already mentioned, the value of the equal function is its
fourth or fifth argument. Two different cases should be considereds
(a) The value argument after its evaluation results in a charac¬
ter string. This character string is copied from its specific place
between two markers standing for commas to the top of the neutral or
active stack, according to the mode of the equal function.
(b) The value argument may contain one or more functions which
were presented in the quote mode and thus protected from evaluation.
(See line 36 of the input and the corresponding lines 140-147 °f "the
results.) The fourth argument is presented in the quote mode
(f(CL, TESTEQ)), thus the value of the function is another function
which replaces the equal function on top of the appropriate stack.
In the first case the value of the equal function may be a null string.
In the second case, there is always a value for the equal function.
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This is one or more functions and these can be either functions with
value or null-valued functions.
IIB.ll The Garbage Collection
It has been mentioned in section IIB.2 that one vector of storage
is used for both active and neutral stacks. This vector of storage
is usually referred to as the TRAC processor. It is evident that for
the continuation of processing some free core storage is needed between
the two stacks. When the two pointers? META? to the end of the active
string? and PI? to the end of the neutral string? become equal the two
strings? active and neutral? meet each other and there is no free core
store left for further processing. This is detected by the TRAC
interpreter and processing does not continue unless certain action is
taken to provide some free store. This action is usually referred to
as the garbage collection operation.
In the implementation of the present system most of the garbage
collection is done during processing by keeping various pointers and
moving strings in a linear fashion. This applies to both active and
neutral stack. Whenever the value of an active function is moved to
the top of the active stack the remaining unevaluated characters of the
active string are moved to the left or to the right. When the number
of characters of this value is less than the number of characters that
have already been evaluated? the active string is moved to the left and
some more free 3tore is added to the existing one. Every time a
function is evaluated? it is deleted from the top of the neutral stack.
Thus some more core store is added again unless the deleted function
has a value and the number of characters of this value is greater than
or equal to the number of characters of the deleted function.
- 108 -
There are, however, some cases when more systematic garbage col¬
lection operations have to be carried out. There are two operations
that might cause an overflow of the TRAC processor;-
(1) The transfer of any evaluated character from the active to
the neutral string.
(2) The value of a function, active or neutral, inserted at the
top of the corresponding stack.
In the first case, the system provides the means for recovering.
Any time a character is evaluated, it is transferred from the active
to the neutral, stack and subsequently one is subtracted from the pointer,
PI, which is compared with the pointer, META. It can be seen that if
after one transfer as above the two pointers are equal, there is always
some free store at the left of the unevaluated active string. This
free store is created by the evaluated characters. When META equals
PI, the system transfers control to the subroutine CLEARP. Then the
active string is moved to the left in the place of the evaluated char¬
acters, some free core storage is created and processing continues
normally. Consider the example lines 257-270 of the input and the
corresponding lines 1101-1145 of the results. This example demon¬
strates the way the system recovers and processing continues. Each
time the two strings meet each other, the active string is moved to the
left and thus some free core storage is created which allows the move¬
ment of the evaluated characters from the active to the neutral stack.
The input contains a string of 960 characters. (in this implementa¬
tion the capacity of the processor is 1000 characters.) The garbage
collection operation is carried out 10 times and by 10 successive
movements of the active string to the left the input string is evalua¬
ted and results are printed out.
In the second case, recovery is not always possible. The
processor is full when the number of characters of the value of the
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function, active or neutral, is greater than or equal to the number of
the scanned characters plus the number of free store places. When
the function is neutral, the test is similar to the first casei every
time one is subtracted from PI its value is compared with META and
when they are equal, control is transferred to CLEARP. When the func¬
tion is active, it is only when the active string is moved to the right
that the pointer META is compared with PI and when META is greater than
or equal to PI, control is transferred to CLEARP again. This sub¬
routine causes a message PROCESSOR PULL EXECUTION STOPS and the contents
of the processor to be printed out, only when SPT = 1 otherwise a move¬
ment of the active string to the left takes place and processing
continues.
Some cases are demonstrated in the test for the interpreter.
(See lines 198-214 of the input and the corresponding lines 1003-1023
of the results for an overflow caused by an active RS function; lines
216-230? 1025-1045 respectively for one overflow caused by a neutral
function; and similarly lines 232-247? IO46-IO69 for an overflow caused
by an active cl function; lines 249-255? 1071-1099 for an overflow
caused by a neutral cl function.)
IIB.12 Pinal Comments and Suggestions for lUrther Extension
The present system can be extended by implementing more functions
from those existing in the TRAC language or even by writing new special¬
ized functions. Each function should be added to the system in the
form of a subroutine and after being tested successfully with various
data it can be included in the main program.
Some of the necessary changes to the program for each added
function are the following;-
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1. One new entry is added to the function table FONu1'
This entry must contain the mnemonic of the added function and an indi¬
cation of whether this is a function with value or not. In the former
case the indication is the literal 1 1 (blank) and in the latter the
character 'N'. The way in which this table is organized can be seen
in the BLOCK DATA subprogram.
2. One is added to the counter of the implemented func¬
tions, Nl. (HI is equal to 11 in the present system.)
3. A new exit is added, before the last one, in the com¬
puted Gj$ T0 statement. This computed G0 T0 is used for transfer of
control to the appropriate function. The last exit of the statement
corresponds to any mnemonic which is not included in the function table.
When a function is retrieved and its mnemonic is not included in the
table, a message "ERROR CODED FUNCTION DELETED" and the function are
printed out and after the deletion of the function processing continues
normally. (See lines 83-84 of the input and the corresponding lines
366-373 of the results.)
When the added iUnction has null value, whenever its mnemonic is
retrieved during the scanning process the corresponding exit of the
computed G0 T'ft statement transfers control to the appropriate set of
instructions. When these instructions are executed and the function
is evaluated, control returns to the main processing and the next
instruction to be executed is the same as for the other already im¬
plemented functions, the ps function for example. This instruction
is, in fact, the first of a set of functions used to delete the evalua¬
ted function, active or neutral, from the top of the neutral stack.
When the added function has a value, some more factors have
to be considered. The corresponding set of instructions includes
the following operations!-
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(a) the evaluation of the function value;
(b) the insertion of the value on top of the active or neutral
stack, according to the mode of the function;
(c) the deletion of the evaluated function from the top of the
neutral stack;
(d) the return of control to the main processing as in any other
of the implemented functions, for example cl function.
The order and the way these operations are carried out might vary for
different functions. Any time a value is transferred to the top of
the active stack, the remaining unevaluated characters are shifted left
or right and the corresponding pointers are readjusted. If the value
is transferred to the top of the neutral stack no shifting takes place
and only the pointer to the top of the stack is updated.
Whenever a value of a function is transferred to the active or
neutral stack or any character is evaluated and moved from the active
to the neutral string, the pointers META and PI should be compared.
If META is greater than or equal to PI, control passes to the subroutine
CLEARP for the garbage collection.
The implemented system allows the print-out of various messages
at execution time. Thus the user is notified by the TRAC interpreter
whenever an error is detected. Other messages appear simply to enable
the user to follow and understand as far as possible some of the actions
taken by the interpreter during the processing. If desirable — to save
program storage space or to produce a simpler print-out — some or all
of these messages may be dispensed with by removing from the program
all WRITE statements referring to them. Such statements can be detec¬
ted easily in the listing of the program since they are followed by
FORMAT statements containing the actual message between the plus
characters ,^X)Ri»tAT(+++++messagQ+++++)_J7. If this were done, only the
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results and any remaining messages would be printed out.
Finally it should be noted that although the action of the TRA.C
interpreter in the evaluation of the nested functions is highly recur¬
sive, the computer program is not. That is, none of the subroutines
for the implemented functions is entered twice. The recursive action
of the interpreter is achieved by using the TEAC scanning algorithm
and transferring the results of the scanning process in the neutral
stack before any nested function is evaluated. Evaluation begins al¬
ways from the top of the stack and the first evaluated function in a
nested expression is the innermost one.
IIB.13 Test of TRAC Interpreter
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PART II; TRAC LANGUAGE
C. TRAC APPLICATIONS
IIC.l Introduction
In this part some TRAC programs are included. They are not inten¬
ded to be sophisticated since their main purpose is to test the TRAC
interpreter which contains the TRAC scanning algorithm and the implemen¬
ted TRAC primitive functions. There are some programs that could
actually be written in a simpler way and yet provide the same results.
The elaborate way in programming is chosen sometimes to prove the
efficiency of the implemented system even in some awkward situations.
For more efficient programming in the TRAC system one should
include in the implementation only the main primitive TRAC functions and
then add some specialized primitive functions or user procedures of
local interest. In this way the system would operate more efficiently
for a particular installation.
The programs presented here are divided into groups? each referring
either to one function or to a set of functions. They were written
during the development of the present implementation in the following
way:- The first group refers to the main TRAC primitive functions and
it was written after these functions had been added to the TRAC system?
which at the beginning contained only the TRAC algorithm. The TRAC
algorithm together with the main primitive functions could then be used
as an interpreter to interpret and execute procedures written in the
TRAC language and including only these main primitive functions.
All other implemented functions were added to the system one at a
time in the form of subroutines. This made it possible to add new
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functions without affecting the rest of the system. Each new function
had to be tested. A new group of programs was then included to test it.
This set of programs also included the added function and the functions
which had been implemented already. The order in the group of programs
shows the order in which the TRAC functions were implemented.
Some programs from each group are described fully. The remaining
ones could be checked from a terminal in interactive mode. The trace
on function would be helpful for following the flow of execution on the
neutral string and for understanding the logic of each program.
The listing for all programs is given first and it is followed by
their execution in the same order. A title for each program facili¬
tates reference between listing, execution and explanations given for
each of them. All programs will be referred to by their title
subsequently.
IIC.2 Execution of TRAC Programs
It has been mentioned already that at the beginning and at the
completion of every processing cycle the TRAC "idling procedure",
£(PS,£(RS)) is automatically loaded into the TRAC processor, and that
therefore any processing is done in the second argument of the print
string function. In fact all TRAC computations are made on functions
nested within the argument string of some other function.
The idling procedure is loaded on the active string and is scanned
from left to right and the evaluated characters are moved to the neutral
string. The read string function is replaced by its value which is any
character string read from the tele-typewriter. This value is scanned
again according to the TRAC algorithm and all evaluated characters are
moved to the neutral string where they form the evaluated functions and
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then the appropriate action for each function is taken. When there is
no further input string to be evaluated and all functions in the neutral
string have been executed, the print string function of the idling pro¬
cedure prints out any character remaining on the neutral string and the
TRAC processor is reinitialized by reloading the idling procedure.
Every time the idling procedure is loaded, the TRAC processor asks
for data when the read string function is evaluated. The data, given
from the teletypewriter, are evaluated by the TRAC algorithm. When no
more data are available, the moment the read string function of the
idling procedure is executed, the null string is printed out, since this
is the one which replaces the rs function, and the idling procedure is
reloaded to ask subsequently for data.
In the present implementation, it is possible for the user to
prevent the loading of the idling procedure. This is necessary when
his particular job has finished and he has no more data for processing.
Then, as the appropriate message says, he can type at the first position
of his input string, a special character (here the apostrophe is chosen)
and execution teiminates. For a subsequent job the TRAC interpreter
is called and execution begins always with the evaluation of the idling
procedure.
The executed TRAC programs follow. The explanations given for
each of the examples which are examined in detail are in some cases
preceded by the description of the flow of execution and the steps taken
in the neutral string in the order in which they occur.
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IIC.3 Examples of TRAC Programs Executed
IIC.3.1 Example Test-1 functions RS, PS, CL, PS? S3
Xal Flow of execution from the neutral stack
aPScaRSe^
aPScnPSc ...
aPScnPSc***... ***TEST-1 FUNCTIONS RS*PS*CL*DS*SS***... ***e^
aPScaDScAlcaRSe^








aPScaPSc£(CL,Al,MOUNTAINS, FOUNTAINS, GRAVES )e1Q
aPScaPScaCLcA2e^
aPScaPScaCLcAlcM0UNTAINScF0UNTAINScGRAVESe12





(b) Description of execution
In this and all the following examples the idling procedure is loaded in
the active string, and execution begins with the print string function.
The evaluated functions are described in the order in which they are
executed from the neutral string.
(l) When the read string function of the idling procedure is executed
it causes the processor to accept input from the typewriter. This is
the value of an active function. It replaces the function in the
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active string? the scanning pointer is set to its first character and
the scanning process is repeated from left to right. The input here
consists of five cards up to the apostrophe? the terminating character.
(2) The first evaluated function of the input is the print string
function ££(PS? ). This prints out one line of
used to separate each example from the following one. After its evalua¬
tion? the ps function is deleted from the neutral string since it is a
null-valued function.
(3) The following function is £(PS?**** ... TEST-1 FUNCTIONS RS*PS*CL
*DS*SS***.It prints out ** ... TEST-1 FUNCTIONS RS*PS*CR*DS*SS
which is the title for the particular example and it is
deleted from the neutral string as a null-valued function.
(4) The expression £(DS?A1?£(RS)) follows. This is an example of
the "define string" primitive function. Here the third argument? which
is the form recorded? is another function? the "read string" function?
which appears in the active form. It is replaced by its value? which
is the character string.
OVER THE Ml AND OVER THE WAVES ((, )) UNDER THE M2 AND UNDER THE M3
This string is evaluated by the scanning algorithm since it is
the value of an active function. It contains no other functions and it
remains unchanged? only one of the two pairs of parentheses which enclose
the comma being removed during the scanning process.
(5) The define string function now causes recording of the evaluated
string OVER THE Ml AND OVER THE V/AVES (, ) UNDER THE M2 AND UNDER THE M3
in the memory under the name Al. The ds function has null value and is
therefore deleted? after being executed? from the neutral string and the
scanning pointer is set to the first character of the next function in
the active string.
(6) The next function £(SS?A1?M1,M2?M3) is an example of the segment
string function. The form named Al is taken from storage and is scanned
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from left to right for occurrences of the string Ml. A substring is
found matching Ml. The location of the match is marked and the match¬
ing substring is excluded from further action, creating a segment gap
given the ordinal value one. There is only one match for the string Ml.
The same process is repeated for the arguments M2 and M3. At the end,
three segment gaps are created, one for each argument, Ml, M2 and M3, and
they are marked with markers of ordinal value 1, 2 and 3 respectively.
At the end the marked form Al, along with its pointers and ordinal
identifiers for the segment gaps, is put back into storage with the
name Al. After the segment string function is executed, the form Al is
stored as the string OVER THE m1 AND OVER THE WAVES (,) UNDER THE m£ AND
UNDER THE m^ where the nn represent the internal markers and the index i
denotes their ordinal value. The ss function has null value and after
its execution is deleted from the neutral string and the scanning pointer
set to the first character of the next function in the active string.
(7) The expression £(DS,A2,(£(CL,A1,MOUNTAINS,FOUNTAINS,GRAVES))) is
another example where the define string function is used to store not
text but another function. This function £(CL,A1,MOUNTAINS,FOUNTAINS,
GRAVES) is protected from evaluation by a pair of parentheses, which is
known as the quote mode in TRAC. Thus another form named A2 is created
in storage which has as value the previous string which happens here to
be another function. This ds function is replaced by its null value
in the neutral string and the scanning process continues from the next
character in the active string.
(«0 The next expression £(PS, (£(CL,A2))) demonstrates the use of
the quote mode in TRAC language. Daring the scanning process the
enclosing pair of parentheses protects the call function £(CL,A2) from
evaluation. The string £(-CL,A2) is the second argument of the print
string function and it is printed out without any alteration. Thus the
result of the above expression is the printed string £(C1,A2) as it is
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shown in the execution sheet. The null value ps function is deleted
from the neutral string when executed and the scanning continues from the
next character in the active string.
(9 ) The following expression £(PS,££(CL,A2)) is an example of the
neutral mode. This is a nested expression and the inner function
££(CL,A2) is evaluated first. This is a function in neutral mode which
has a value. Since the function is in neutral mode its value is not
evaluated again. The scanning in the active string continues from the
next character hut the neutral function is replaced by its value in the
neutral string.
(id) The second argument of the previous function is replaced by its
value. This value is the stored form A2. The form A2 remains unalter¬
ed since there are no arguments in the previous call function. The
final result of the expression .9 is the print out of the string
£(CL,Al,MOUNTAINS,FOUNTAINS,GRAVES) as it is shown in the execution
sheet. The null-valued ps function is deleted from the neutral string
and the scanning pointer is set to the next character in the active
string.
(11) The following expression £(PS,£(CL,A2)) is an example of the
active forai. It is another nested expression and the inner function
£(CL,A2) is evaluated first. The result of the active call function is
to place the string value of the call, namely the form A2 which is
£(CL,A1,MOUNTAINS,FOUNTAINS,GRAVES), in the former location of £(CL,A2)
with an expansion (or a closing up in some other cases) of the sur¬
rounding strings in the active string. Then the active function
£(CL,A2) is deleted from the neutral string and the value of this func¬
tion is evaluated in the neutral string.
(12) The value of the previous function is another active cl function,
£(CL,A1,MOUNTAIN'S,FOUNTAIUS,GRAVES). When it is evaluated it is re¬
placed by its value in the active string. This value is generated by
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bringing the form A1 from storage and filling the segment gaps of
ordinal value 1 with string MOUNTAINS, the gaps of ordinal value 2 with
string FOUNTAINS, and the gaps of ordinal value 3 with string GRAVES.
When the value which is the string OVER THE MOUNTAINS AND OVER THE
WAVES(,) UNDER THE FOUNTAINS AND UNDER THE GRAVES is evaluated again
the comma is unquoted.
(13) The evaluated value string is the second argument of a print
string function. It is printed out and the result is shown in the
execution sheet. It is the string OVER THE MOUNTAINS AND OVER THE
WAVES, UNDER THE FOUNTAINS AND UNDER THE GRAVES, then the null-valued
print string function is deleted from the neutral string and the scanning
pointer is set to the next character in the active string.
(14) The last function is another print string function and prints
out one line with and then is deleted from the neutral string.
(15) The final print string function belongs to the idling procedure.
It prints nothing out since the second argument is null. It is deleted
from the neutral string and the idling procedure is loaded in the active
string for subsequent processing.
IIC.3.2 Example Test-3 functions RS, PS, CL, PS, SS






































aPScWHEN I THE 1 USED TO 3?MD 2 THE CCMING DAYe^
aPScaRSe^2
aPScaCLcPOEMcMARKERlcMARKER2cMARKER3e 33





aPScWHEN I THE DAWN USED TO ADMIRE,AND PRAISED THE CCMING DAYe^
aPScaRSeOD
JO
(b) Description of execution
The interactive mode of execution is demonstrated in this example.
The idling procedure is loaded several times. In steps 1, 6, 9? 13s
15s 18, 23s 26, 29s 32, 35s 38 the TRAC processor asks for input to
continue. When no further processing is desirable, the terminating
character is typed in the first column, in accordance with the message
from the TRAC processor. If data are typed, they replace the read
string function of the idling procedure and they are evaluated by the
TRAC algorithm.
The description of the most significant steps follows.
(4) The expression £(DS,POEM,(£(RS))) creates a form in storage.
This form has the name POEM and a value string the function £(RS) which
is not evaluated since it is protected by a pair of parentheses. This
allows a function to be stored as a form and given a name.
(7) The expression (£(CL,POEM)) is in quote mode. It replaces the
read string function of the idling procedure and the result printed is
£(CL,POEM) since the protecting pair of parentheses is removed during
evaluation.
(10) The typed data is a neutral function ££(CL,POEM). It is
replaced by its value in the neutral string.
(11) The value of the above is the form named POEM which is the string
£(RS). Here this string is the second argument of the print string
function and the result printed is £(RS).
(14) The input is an active function £(CL,POEM). It is replaced
by its value, which is the function £(RS), in the active string and then
it is deleted from the neutral string.
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(15) The above value, £(RS), is another active function. It is
replaced by its value? which is the string read from the typewriter
WHEN I THE DAWN USED TO ABVIIRE( (, )) AND PRAISED THE COMING DAY, in the
in¬
active string and is deleted from the neutral string.
(16) The above value is evaluated. It remains unchanged since it
does not contain any function, only one pair of parentheses enclosing
the comma is removed. The print string function causes print-out of
the text WHEN I THE DAWN USED TO ADMIRE(,) AND PRAISED THE COMING DAY.
(19) The example £(DS,POEM,£(CL,POEM)) is a redefinition of the form
POEM which was defined and stored previously as the character string
£(RS). This expression is the string typed from the typewriter when
the TRAC processor asks for more data. It shows the flexibility of the
TRAC language in dealing with text or procedures at any time. This is
a nested procedure which replaces the rs function of the idling proced¬
ure. The inner function £(CL,POEM) is evaluated first. It is an
active function. It is replaced by its value, £(RS), in the active
string and is deleted from the neutral string.
(20) The value function, £(RS), is an active one. It is replaced by
its value, the character string typed from the typewriter WHEN I THE
DAWN USED TO ADMIRE ((,)) and PRAISED THE COMING DAY, in the active
string and it is deleted from the neutral string.
(21) The above value is evaluated. It remains unchanged, since it
does not contain any function, only one pair of parentheses enclosing
the comma is removed. The evaluated string is the third argument of
the define string function. The old form POEM is erased from memory
and a new one is created with the above string as content. Then the ds
function is deleted from the neutral string.
(24) The £(SS,POEM,DAWN,PRAISED,ADMIRE) creates a text macro. The
form POEM is retrieved from memory and it is marked with markers of
ordinal value 1, 2, 3 whenever a match with the substrings DAWN, PRAISED,
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ADMIRE occurs. In this way the segment string function introduces the
dummy or fomal variables of the macro.
Pour "macro-calls" follow in 27? 30? 33 and 36. The call function
in 27 does not provide parameters to be substituted for the dummy
variables. The internal markers in the form POEM are replaced by null
strings. The result from the function ££(CL,P0EM) is the string? WHEN
I THE USED TO (,)AND THE COMING DAY. This is the value of a neutral
function? it is not re-evaluated and the parentheses remain. In 30 the
macro-call provides the parameters 1? 2 and 3 which replace the dummy
variables DAWN, PRAISED and AIMIRE. In 33 the parameters provided
are MARKER1, MARKER2 and MARKER3, and finally in 36 the parameters pro¬
vided are DAWN, PRAISED and AIMIRE. Each of these functions is the
second argument of the print string function of the idling procedure and
their value after being evaluated is printed out in the following orders
(31) WHEN I THE 1 USED TO 3, AND 2 THE CCMING DAY
(34) WHEN I THE MARKER1 USED TO MARKER3, AND MARKER2 THE COMING DAY
(37) WHEN I THE DAWN USED TO AIMIRE, AND PRAISED THE COMING DAY
This example shows the way of using facilities of the TRAC language inter¬
actively. Here the user changes the text macro during execution time
by providing parameters to replace the dummy variables. Any text or
procedural statement can be used a3 parameter and this is one of the
features that make the language very flexible.
IIC.3-3 Example Test-10 functions RS, PS, CL, PS, SS






aPScaDScQQQQc£(PS,HENCE(, )ALL YOU 2(,)AS SHORT AS ARE l)e5
aPScaCLcQQQQj3g
aPScaPScHEUCEjALL YOU 2?AS SHORT AS ARE le^
aPScaPScQQQ,Q****nCLcQQQQp ?







aPScaDScQQQQp£(PS,HENCE(, )ALL YOU M2(, ) AS SHORT AS ARE Mle^
aPScaCLcQQQQe^g
aPScaPScHENGE SALL YOU M2,AS SHORT AS ARE Mle^
aPScaPScQQQQ****nCLcQQQQe^g







aPScaDScQQQQc£(PS,HENCE(,)ALL YOU MARKER2(, )AS SHORT AS ARE MARKERl)e26
aPScaCLcQQQQe^
aPScaPScHENCEpALL YOU MARKER2,AS SHORT AS ARE MABKEHle2Q
aPScaPScQQQQ****nCLcQQQQe2^












aPScaPScHENCE,ALL YOU VAIN DELIGHTS, AS SHORT AS ARE THE NIGHTSe^
aPScaPScQQQQ****nCLcQQQQe^Q
aPScaPScQQQQ****£(PS,HENCE(,)ALL YOU VAIN DELIGHTS(,)AS SHORT AS ARE
THE NIGHTS)e^1
aPSce^2
(b ) Description of execution
This is another example which is executed in the interactive mode.
The first three steps are the usual ones for printing out the title of
the example.
(4) The expression £(DS,QQQQ,£(RS)) is a define string function. It
is a nested function and evaluation begins from the innermost function.
A string is read from the typewriter and it replaces the active rs
function in the active string.
(5) The input string is unquoted, since it is in the quote mode and
a function is stored in memory under the name QQQQ. It is not evaluated
since it is in the quote mode.
(6) The call function £(CL,QQQQ) is replaced by its value in the
active string. This value is evaluated again. The stored foun QQQQ
is a print string function and when it is executed, the following string
is printed HENCE,ALL YOU 2,AS SHORT AS ARE 1.
(7) In the expression £(PS,QQQQ****££(CL,QQQQ)) the call function is
in the neutral mode. The form QQQQ is brought from storage and it
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replaces the neutral function in the neutral string. This procedure
allows the print-out of any stored form. It contains a print string
function and a neutral call function.
(8) The form QQQQ is printed out for inspection. It is preceded by
the string QQQQ**** mainly for identification purposes. Here the form
QQQQ is printed out exactly as it is stored, that is, QQQQ****£(PS,HENCE
(,)ALL YOU 2(5)AS SHORT AS ARE 1.
The following steps, 11-19? give as output the following two lines;
HENCE j ALL YOU M2,AS SHORT AS ARE Ml
QQ&Q****£(PS,HENCE(,)ALL YOU M2(5) AS SHORT AS ARE Ml
and this is accomplished by executing the procedure £(SS,QQQQ,£(RS))£(LS,
QQQQ, ££(CL, QQQQ, £(RS) ) )£(CL, QQQQ)£(PS, QQ,QQ****££(CL, QQQQ) ) (i) .
In step 12 the segment string function creates a text macro where the
dummy variables are read from the typewriter.
In step 14 the define string function redefines the form QQQQ. A call
function provides the parameters which replace the dummy variables.
The parameters are again read as a character string from the typewriter.
In step 16 the active call function causes the first line of the above
output to be printed, and finally,
in step 19 the neutral call function causes the second line of the
output to be printed out.
When the same procedure is typed again, when the above execution
is completed and the TRAC processor asks for data to continue the pro¬
cessing, steps 22-30 and 33-41 repeat the processing in the same order
as above. Luring each processing cycle, character strings typed when
the processor asks for data are used as dummy variables or to replace
the dummy variables parameters.
In more detail, in steps 20-30 the string Ml, M2 provides the dummy
variables; the string MARKER1, MAHKER2 provides the parameters replacing
- 167 -
them and the two lines
HENCE, ALL YOU MARKER2, AS SHORT AS ARE MARKER1
QQQQ****£(PS,HENCE(, ) ALL YOU MARKER2 (, ) AS SHORT AS ARE MARKERl)
are the output obtained.
Similarly in steps 33-41 the string MARKERl, MARKER2 provides the
dummy variables, the string THE NIGHTS, VAIN DELIGHTS provides the para¬
meters replacing them, and the two lines
HENCE, ALL YOU VAIN DELIGHTS, AS SHORT AS ARE THE NIGHTS
QQQQ****£(PS,HENCE(,) ALL YOU VAIN DELIGHTS(,) AS SHORT AS ARE THE
NIGHTS)
are the output obtained.
In this example the procedure (i) is typed three times and causes
the same processing to be repeated each time. The different data that
are typed, when the processor asks for input, allow the user to obtain
various results.
The following example demonstrates a more efficient method of
handling the same problem in TRAC language.
IIG.3«4 Example Test-11 functions RS, PS, PS, SS, CL
In this example, only the steps which are different from the cor¬
responding ones in example 10 are described.
(a) Flow of execution from neutral stack
aPScaDScQQQQc£(PS,HENCE(,)ALL YOU 2(,)AS SHORT AS ARE 1)£(PS,QQQQ****
££(CL,QQQQ))£(SS,QQQQ,£(RS))£(DS, QQQQ,££(CL,QQQQ, £(RS)))£(CL,QQQQ)e^
aPScaCLcQ&QQe,-
aPScaPScHENCE,ALL YOU 2,AS SHORT AS ARE leg
aPScaPScQQQQ****nCLcQQQQe„
aPScaPScQQQQ****£(PS,HENCE(,)ALL YOU 2(,)AS SHORT AS ARE l)£(PS,QQQQ****






aPScaDScQQQQc£(PS,HENCE(, )ALL YOU M2(, )AS SHORT AS ARE Ml )£(PSsQQQQ****
££(CL, QQQQ) )£(SS, QQQQ, £(RS) )££>S,QQQQ,££(CL, Q&QQ, £(RS)) )£(CL,QQQQ)e1^
aPScaCLcQQQQe-^
(b ) Description of execution
Define string expressions can be used to store procedures in the
TRAC language. The procedure which was typed eveiy time it was
executed, in the previous example, is stored here as a form with the
name QQQQ.
(4) 'The define string expression causes a procedure to be stored
under the name QQQQ. This procedure is protected from evaluation since
it is presented in the quote mode. The last function of the procedure
is an active call function which during execution calls the procedure
to be evaluated. This procedure can be seen as a do loop in which the
first statement of its range is the print string function and the last
the active call function referred to above.
(5) The procedure is put into action by the following active call
function £(CL,QQQQ). This causes a copy of the procedure to be loaded
into the active string. The procedure is executed with the evaluation
of each of the functions it contains.
(6) The print string function causes the print-out of the string
HENCE, ALL YOU 2, AS SHORT AS ARE 1
(7) The expression £(PS,QQQQ****££(CL,QQQQ)) causes the print-out of
the procedure QQQQ as it is stored in memory. The string QQQQ****
precedes the form for identification purposes only. This result is
shown in the execution sheet.
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(8) The segment string function introduces the dummy variables 1,2 as
they are read from the typewriter when the processor asks for input.
(10) The define string expression £(DS,QQQQ,££(CL,QQQQ,£(RS)))
redefines the form QQQQ by replacing the dummy variables with the para¬
meters Ml, M2 as they are read from the typewriter when the processor
asks again for input.
(14) The last action of the procedure is to call another copy of
itself from the store into the active string for subsequent processing.
Thus the £(CL,QQQQ) active call function transfers control to the
beginning of the same procedure.
When the procedure QQQQ is executed subsequently the order of
evaluation is the followings for the second time —
(a) HENCE, ALL YOU M2, AS SHORT AS ARE Ml
(b) print-out of the form QQQQ
(c) Ml, M2 as dummy variables
(d) MARKER1, MARKER2 as parameters
for the third time —
(a) HENCE, ALL YOU MARKER2, AS SHORT AS ARE MARKER1
(b) print-out of the form QQQQ
(c) MARKER1, MARKER2 as dummy variables
(d) THE NIGHTS, VAIN DELIGHTS as parameters
for the fourth time —
(a) HENCE, ALL YOU VAIN DELIGHTS, AS SHORT AS ARE THE NIGHTS
(b) print-out of the form QQQQ
This loop could be an endless one. The TRAC language provides facili¬
ties for exit from a DO loop. These are conditional functions like the
equal function £(ec|, XI, X2, T, P) or the greater than function £(gr, Dl,
D2, T, P).
In this example an unconditional loop occurs when the terminating
character for the TRAC job is typed and read as data.
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IIC.3.5 Example Test-14 functions RS? PS, CL, PS, SS
In this and the following examples? the initial steps of the idling
procedure and of the title writing are omitted.
(a) Flow of execution from neutral stack
aPScaDScPOEMc£(DS ? VERSEM ?Y)e^
aPScaPScPOEM*****nCLcPOEMe c5






aPScaPScnCLcPOMclcTO ME ONE SAVAGE HUNTING SCENE( ? )MY SOLE DELIGHT THE
HEADLONG RACEe.^
aPScaPSc£(DS?VERSE1?TO ME ONE SAVAGE HUNTING SCENE(,)MY SOLE DELIGHT THE
HEADLONG RACE)e12
aPScaCLcaRSe^ ^
aPScaCLcPOMclcTO ME ONE SAVAGE HUNTING SCENE(,)MY SOLE DELIGHT THE
HEADLONG RACEe^
aPScaDScVERSElcTO ME ONE SAVAGE HUNTING SCENE(,)MY SOLE DELIGHT THE
HEADLONG RACEe, c
aPScaPScnCLcVERSEle-^g
aPScaPScTO ME ONE SAVAGE HUNTING SCENE MY SOLE(?)DELIGHT THE HEADLONG
RACEe17
aPSce^g
(b) Description of execution
Here a define string expression is used to store a procedural
statement. This procedural statement is converted to a procedural
macro by the segment string operation. Then macro calls to the pro¬
cedure can be made and this causes execution of the procedure with the
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parameters inserted.
(4) The define string function £(DS,VERSEM,Y) is stored in memory
under the name POEM. It is protected from evaluation since it is pre¬
sented in the quote mode.
(6) The expression £(PS,POEM*****££(CL,POEM)) provides the means for
checking the stored form. This form? preceded by the string POEM*****,
is printed out for inspection. It can be seen in the execution sheet
that this result is POEM*****£(DS,VERSEM,y).
(7) The segment string function converts the function stored to a
macro by providing the dummy variables M, y which are replaced internally
by markers of appropriate ordinal value.
(9) The expression £(PS,POEM*****££(CL,POEM)) is now a call to the
macro POEM. It does not provide any parameters to replace the dummy
variables. As can be seen in the execution sheet, the dummy variables




contains two macro calls to the procedural macro POEM. The parameters
provided by the rs function are identical in both calls, but the first
is a neutral call and is replaced by its value in the neutral string,
which is printed out for inspection by a subsequent print string function,
while the second is an active call and causes its value to be evaluated
from the active string. This evaluation creates another form in store.
Description in detail of the above procedure follows.
(11) The value of the rs function, which provides the parameters
for the first call, is evaluated.
(12) The neutral call function is replaced by its value in the
neutral string and this value is printed out since it is the second
argument of a print string function. The result obtained is the
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character string £(DS,VERSE1, TO ME ONE SAVAGE HUNTING SCENE(,) MY SOLE
DELIGHT THE HEADLONG RACE). This is in fact the value of the first
macro call which is not evaluated since its mode was neutral.
(14) The second macro call inserts the same parameters to replace the
dummy variables but now the mode is active and causes execution of the
procedural macro with the parameters inserted.
(15) The value of the macro call, which is identical with the above
written value of the neutral call, is now evaluated in the active string.
The result is a new form VERSE1 with content TO ME ONE SAVAGE HUNTING
SCENE(,) MY SOLE DELIGHT THE HEADLONG RACE to be stored in memory. The
expression £(PS,££(CL,VERSEl)) simply prints out the recorded fom
VERSE1. Its result is the string TO ME ONE SAVAGE HUNTING SCENE, MY
SOLE DELIGHT THE HEADLONG RACE and this proves that the second macro
call is executed in the way described previously.
At the end of this processing cycle the TRAC processor asks for
input. Then a similar procedure, £(PS,££(CL,£(RS)))£(CL,£(RS))£(PS,
££(CL,VERSE2)), is typed in. The two macro calls are the same as
previously only the inserted parameters change and this results in the
recording of a new form in storage.
Steps 10-18 are repeated during this second processing and the
corresponding results obtained are £(DS,VERSE2,AND FRANTIC HURRY OP THE
CHASE TO START(,) FURSUE(,) AND BRING TO BAY) which is the result of
the neutral macro call and AND FRANTIC HURRY OF THE CHASE TO START,
PURSUE, AND BRING TO BAY, which is the result of the expression




IIC.3.6 Example Test-16 functions RS9 PS., CL, PS9 SS
(a) Flow of execution from neutral stack
aPScaDScEXcPROGRAM SHOWING THE USE OF A PROCEDUREe^
aPSce,-
5
aPScaDScVERSElcTHEN LET NOT WHAT I CANNOT HAVEeg
aPSce^,
aPScaDScVERSE2cMY CHEER OF MIND DESTR0Yeo
o
aPSce^











aPScaPScPROGRAM SHOWING THE USE OF A PROCEDUREe18
aPScaCLcPROCEDUREe-, niy
(b) Description of execution
This is another example of self-referencing and interaction
during execution with TRAC. The expression ££(PS?(GIVE NAME***...***))
£(PS?£(CL,£(RS)))£(CL5PROCEDURE) (i) is recorded in storage under the
name PROCEDURE. When this procedure is put into action with an active
call function^ £(CL,PROCEDURE), the form PROCEDURE is retrieved from
store and is moved into the active string for evaluation. The last
action of this procedure is to call another copy of itself from the store
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into the active processing area. The process is a do loop which does
not provide means for exit. It can be executed an unlimited number of
times. In the example an unconditional exit occurs when the terminat¬
ing character of TRAC processing is typed as data. In steps 4? 6, 8,
10 the forms EX, VERSE1, VERSE2, VERSE3 are defined and stored.
(12) The procedure? PROCEDURE;, is now recorded. It has as content
the character string (i), which is not evaluated, since it is presented
in the quote mode. The above procedure allows the user to call forms
previously recorded and inspect their content.
(14) The procedure is put into action by the active function
£(CL,PROCEDURE). This is replaced by its value in the active string and
is deleted from the neutral string.
(15) The first function of the procedure is the neutral print string
function ££(PS,(GIVE NAME***...***)). Its result is the print-out of
the string GIVE NAME***...***. After being executed the print string
function is deleted from the neutral string.
(16) The next nested functional expression, £(PS,£(CL,£(RS))), is now
evaluated. The innermost active read string function is evaluated first.
The user is informed by the previous message GIVE NAME ***...*** and when
the processor asks for data, he types the name of the form he wants to
inspect.
(17) The name EX is typed and the corresponding form is called from
memory.
(18) The form is evaluated and replaces the call function. The
evaluated form is now the second argument of a print string function.
The printed-out string PROGRAM SHOWING THE USE OF A PROCEDURE is in fact
the form recorded in store under the name EX.
(19) The last function of the procedure is another call which causes
a new copy of itself to be loaded and subsequently evaluated.
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Steps 15-19 axe repeated and the processing continues until the
terminating character is typed as data.
The following lines show the interaction during execution of the
above procedure. In the left-hand column are the data as typed by the




PROGRAM SHOWING THE USE OF A PROCEDURE
GIVE NAME****************
THEN LET WHAT I CANNOT HAVE
GIVE NAME****************
MI CHEER OP MIND DESTROY
GIVE NAME****************
WHILST THUS I SING, I AM A KING,
ALTHOUGH A POOR BLIND BOY
GIVE NAME****************
THERE IS NO SUCH FORM IN FSTORE TO BE
CALLED
GIVE NAME****************
END OF TRAC JOB
In the cycle before the last, after the message GIVE NAME, a print
string function is typed. Since it is a null-valued function it is
deleted after its evaluation. The active call function asks for a form
with null name which does not exist in store, and the appropriate re¬
sponse is given by the computer.
IIC.4 Group-2 Programs for Testing TN,TF Functions
Two examples from this group are described. The trace on func¬
tion is a null-valued function which allows the trace of flow at
execution time. After the evaluation of this function, whenever a
function is formed in the neutral string it is printed out before it is









executed. The action caused by the trace on function stops when the
trace off is evaluated. The trace off function is another null-valued
function. Its only result is to stop the action caused by the trace on
function.
IIC.4.1 Example Test-1 for functions TN,TF
The input value which replaces the read string function of the
idling procedure contains two neutral print string functions and one
active trace on function. During evaluation one line with the charac¬
ter and another with the title of the example are printed out. The
trace on function is evaluated and causes the TBAC processor to print
out any function,which has been evaluated and placed in the neutra]
string, before it is executed.
The print string function of the idling procedure is now evaluated.
Its second argument is null since its value consisted of null-valued
functions. The trace on function causes the print-out of this function,
which is PS", where " stands for the internal marker for comma which
cannot be printed. This ps function is executed subsequently and
prints out nothing, since its second argument is the null substring.
Then the processor is loaded with the idling procedure.
The next function RS is printed before its execution. When
executed it is replaced by the typed input character string. The
trace on function prints the first evaluated function of this input,
which is DS"1"£(PS,POOR SOUL(,) THE CENTRE OP MY SINFUL EARTH)£(SS,1,
£(RS))£(DS,1,££(CL,1,£(RS))). This function is executed and records
the form 1 as a procedure containing six functions.
The next function of the input, CL"1 as printed by the tn, loads
a copy of the form 1 in the active string for evaluation. The order
in which functions are evaluated is easily seen as they are printed,
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before they are executed, by the trace on function. The printed func¬
tions are





DS"l"£(PS,POOR EARTH(,) THE CENTRE OP MY SINFUL SOUL)
£(SS,1,£(RS))£(DS,1,££(CL,1,£(RS)))
In fact these are the six functions of the procedure 1 in the order in
which they are executed. The results obtained can be seen on the execu¬
tion sheet. It is seen that by using segment and call operations the
procedure is redefined at execution time.
The last function of the input is another active call function,
CL"1, and it loads another copy of the redefined form 1 in the active
string for evaluation.
The functions of the procedure 1 are evaluated again in the same
order. The result obtained from the print string function POOR EARTH,
THE CENTRE OF MY SINPUL SOUL is now different since the form 1 has been
redefined.
When the RS function is evaluated and the processor asks for data
the function £(TF) is typed in. It i3 printed out before it is executed,
and after its evaluation no more functions are typed out from the neutral
string since the trace off function cancels the execution of the trace on
function. It is a null function and is deleted after being executed
and thus the segment string function is not provided with arguments and
the form 1 is not segmented.
When the next rs function is evaluated, another null-valued func¬
tion is typed in. This is a print string function and it prints out
another line with and is deleted from the neutral string! thus the
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call function is not provided with any arguments. The second processing
cycle terminates and execution is finished by the typing of the termi¬
nating quote character.
IIC.4.2 Example Test-2 for Functions TN,TF
The first input string that replaces the read string function of
the idling procedure is similar to the one in the previous example. Its
last function is a trace on function.
When the idling procedure is loaded again another processing cycle
begins and the trace on function causes the following functions to be
printed out in the order in ?/hich they are evaluated;
FiS
DS"BUILLLINE"1 AM) HIS DOG
SS"BUILDLINE"1"
DS"THIS THING"ODE MAN
DS"WTM"1 WENT TO MOW,
SS"WTM"1"
TE
The RS function belongs to the idling procedure. It causes the
input string to be read and evaluated. The define string function
records the form BUILDLINE and stores its content 1 AM) HIS DOG in
memory. It is evaluated first, since it is the innermost function of
the expression £(SS,BUILDLINE,1,£(DS,BUILDLINE,!,AM HIS DOG)). The
segment string function which is evaluated next replaces the character
1 of the form BUILDLINE with a marker of ordinal value one. The next
define string function creates another form with name, THIS THING, and
content, ONE MAN. The following define string function records the
form WTM and stores its content 1 WENT TO MOW,. It is the innermost
function of the expression £(SS,WTM,1,£(DS,WTM,1 WENT TO MOW(,))). The
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segment string function which follows replaces the character 1 of this
form with an internal marker. The TP function cancels the trace opera¬
tion and processing continues in the normal way.
Another form, WTMAM with contents WENT TO MOW A MEADOW.? is defined.
All defined functions are printed out after execution of a nested call
and print function for each form. The call functions do not provide any
arguments and if internal markers exist they are replaced by null.
The form BUILDLINE is printed out as the string AND HIS DOG since
the marker which exists in place of 1 is replaced by null. The form
THISTHING is printed out as ONE MAN. It remains unchanged, since it
is not segmented. WENT TO MOV/, is printed for the form TOM, 1 is again
replaced by null and the form WTMAM is printed out without any change as
WENT TO MOW A MEADOW. Finally execution is terminated by the typing of
the quote in col. 1.
IIC.5 Group-3 Programs for Testing DA Function
The function DA erases all existing forms from storage. It can
be used to allow the continuation of execution when the store is full and
the forms defined are not needed any more. It is another null-valued
function and its result is the same whether the mode is neutral or
active. Two examples from this group are described in the following
paragraphs.
IIC.5.I Example Test-3 for Function DA
The rs function of the idling procedure causes a character string
of five consecutive lines to be read from the typewriter and to be moved
into the active string for processing.
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The input is evaluated and two lines are printed out: the first
is the one used to separate programs and consists of the character ,
and the second is the title for the program.
The following two define string forms cause the recording of two
forms, namely VERSE1 and VERSE2. The content of these forms is a
character string read from the typewriter since the third argument of
both functions is a read string function. The only difference is that
the rs function belonging to the first ds is in active form but the
one belonging to the second ds is in neutral form. This makes the
second ds more efficient since the value of the rs function passes
immediately to the neutral string without further evaluation on the
active string, as happens in the first case.
Subsequent segment string operations cause the segmentation of
both forms VERSE1 and VERSE2 and the replacement of some of their sub¬
strings with segment gap indicators with appropriate ordinal values.
Three segment gaps are created in VERSE1 and four in VERSE2.
Two nested print and call expressions follow. In the first of
them, the call function provides the parameters LEST, WISE WORLD, and
MOM to replace the internal markers. The value of this function, after
its evaluation, is the second argument of the print string function which
causes the print-out of the string LEST THE WISE WORLD SHOULD LOOK INTO
YOUR MOAN. This procedure has changed the input character string
1 THE 2 SHOULD LOOK INTO YOUR 3 to the above meaningful sentence.
Similarly the second nested print and call expression provides the
second line of output, which is AND MOCK YOU WITH ME AETER I AM GONE.,
and this is the changed form of the second read character string AND 1
YOU 2 ME 3 I AM 4.
The list name function lists the names of all existing forms and




THERE ARE NO FORMS IN STORE
since there are only two forms VERSE1 and VERSE2 stored.
The delete all function that follows erases all forms defined
before its execution from storage. The three following expressions
prove that the delete all function has? in fact} the expected result.
The list name function gives the message? THERE ARE NO MORE FUNCTIONS}
since all existing forms have been deleted. The two call functions
contained in the following two nested expressions cannot find the forms
VERSE1 and VERSE2 in storage9 since they have been deleted by the da
function and the appropriate message is given. Execution is terminated
by the typing of the quote character in column 1.
IIC.8.2 Example Test-4 for Function DA
The rs function of the idling procedure is replaced by four con¬
secutive lines. This is the input character string typed in from the
typewriter. The first two lines are similar to the ones in the previous
example.
The following define string function causes the recording of a
character string read from the typewriter and evaluated from the active
string} since the third argument is an active read string function. The
name of the recorded string is A1 and its content the evaluated charac¬
ter string THROUGH MARKER2 OF MY LONG MARKER1 STAY} which is a meaning¬
less string of characters. This string is segmented by a subsequent
segment string operation. Two of its substrings are replaced by
internal markers. According to their order in the segment string opera¬
tion} the substring MARKER1 is replaced by an internal marker of ordinal
value 1 and the substring MARKER2 by another one of ordinal value 2.
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A procedure is defined. It is given the name PROGRAM and content
the nested expression £(PS,£(CL,£(RS))). When this procedure is put
into action by an active call function? £(CL,PROG), it loads a copy of
its content into the active string. This value of the active call
function is then evaluated. It is a nested functional expression and
the internal read string function is evaluated first.
The read string function is replaced by its value, which is the
string read from the typewriter Al,FRUITLESS,DISCONTENT. This string
is evaluated since it is the value of an active function. The evalua¬
ted string now provides the parameters for the active call function.
This function after the execution of the rs function has the form
£(CL,A1, FRUITLESS,DISCONTENT).
t
The form Al is brought from storage and the segment gap indicators
are replaced by the arguments of the call function. The argument
FRUITLESS replaces the marker with ordinal value one and the argument
DISCONTENT replaces the marker with ordinal value two. This value
replaces the active call function and is evaluated in the active string.
The evaluated string is THROUGH DISCONTENT OP MY LONG FRUITLESS STAY and
this is printed out since it is the second argument of a print string
function.
The list names function which is executed next provides three
lines of output *****A1
*****PROG
THERE ARE NO FORMS IN STORE
Al, PROG are the names of the stored forms, ***** is the string which
precedes names and the message is printed since there are no other forms
in storage.
The expression £(£(DA)CL,PR0G) contains one delete all function
and one call function. The delete function is executed first and
erases the two forms Al and PROG from storage. It is a null-valued
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function and is replaced by its null value in the neutral string and the
active call function is now evaluated.
Since the delete all function has been evaluated first, all forms
are erased from storage. The TRAC processor cannot find the form called
and it prints out the appropriate message meaning that the form PROG is
not in storage any more.
Execution stops when the quote character in column 1 is read.
IIC.6 Group-4 Programs for Testing LN function
The listing names, In, is another null-valued function which
provides a listing of the names of the forms which are stored in memory.
It can be used mainly for checking purposes, to find out if all expected
forms are stored or to provide information, since it is possible whnn
the names of the forms stored are known to call them from store, print
them out and see their structure and the processing action they can
take.
IIC.6.1 Example Test-7 for function HI
The first time the rs function of the idling procedure is replaced
by two lines of input typed from the typewriter. This input, after
evaluation, causes the print-out of two lines, the separator line full
of characters and the title line. After this processing cycle the
idling procedure is loaded again and when its rs function is executed,
causes the TRAC processor to ask for input.
This input is the character string which is formed by the following
three typed lines, and it is evaluated from the active string. The evalu¬
ated functions are described in the order in which they are executed.
The nested define string expression £(DS5A,££(RS)) causes another
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line of input to be read in and placed into the neutral string. This
is the character string THESE DELIGHTS IP THOU CANST TAKE(,) MIRTH(,)
WITH THEE I MEAN TO DIE, which now becomes the third argument of the
define string function and is stored under the name A.
A subsequent segment string function replaces the string TAKE with
an internal marker of ordinal value 1 and the string DIE with an internal
marker of ordinal value 2 and replaces the old form A with the new
segmented one.
The following define function stores a procedure in memory. The
name of the procedure is B and its content one call function, £(CL,A,
GIVE,LIVE). Three print string functions follow. The first has its
second argument in the quote mode. This argument is printed out as
£(CL,B) after the removal of the protecting pair of parentheses. The
second one has its second argument in the neutral mode, ££(CL,B). The
form B is brought from storage but it is not evaluated since this call
is a neutral one. This print string function causes the line
£(CL,A,GIVE,LIVE) to be printed out. The third one has its second
argument in the active mode. This argument, £(CL,B), is replaced by its
value, £(CL,A,GIVE,LIVE), in the active string. Now the form A is
brought from storage, the internal markers are substituted by the corres¬
ponding arguments and the resulting value after another evaluation gives
the argument of the print string function which is printed out and which
is the following line THESE DELIGHTS IP THOU CANST GIVE, MIRTH, WITH
THEE I MEAN TO LIVE, which is in fact the meaningless input character
string changed to a meaningful result.
Four LN functions follow in active or neutral mode to prove that
execution of a null-valued function is not affected by its mode. The
first, £(LN,NAME), prints the result NAMEA,NAMEB,THERE ARE NO FORMS IN
STORE. The string NAME, which is the second argument of the LN function
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precedes the names of the existing forms A and B. The message appears
when the TRAC processor cannot find other forms in storage. The argu¬
ment in the second LN function is NAME followed by three blanks and the
result becomes NAME A, NAME B, which makes easier the reading of the
listed names. The third is coded in the wrong way, the appropriate
message is given and the function is printed out for inspection. Here
a comma is missing after its first argument. In the fourth LN function
the second argument is null and the listed names are not preceded by any
string. The output contains only the listing of the form names and the
terminating message when all names are printed out.
IIC.6.2 Example Test-A for function LN
The first two lines of output are printed out as in the previous
example. The idling procedure is loaded for the second time and the
read string function is evaluated and an input string of three consecu¬
tive lines is read in. This string is now evaluated from the active
string. The evaluated functions are described in the order of their
execution.
The nested define string function £(DS,,££(RS)) stores the string
read in from the typewriter and gives to it a null name since its second
argument is the null string. This null-named form has the content WHEN
MARKER2 DO MAEKER4 SING MARKER5 HEY MARKER1 A MARKER1 MARKERl(, ) SWEET
MARKER3RS MARKER3 THE MARKER5 SPRING MARKER4.
The segment string functions create five segment gaps and replace
the substrings MARKER1, MARKER2, MARKER3, MARKER4 and MARKER5 by internal
markers of ordinal value 1, 2, 3, 4 and 5 respectively.
A print and call nested function occurs. The call function is an
active one which brings the null-named form from storage and replaces
the internal markers of ordinal value 1, 2 and 3 by the arguments DING,
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BIRDS and LOVE respectively. The remaining markers are replaced by null
since there are no corresponding arguments.
The value of this active call function is evaluated and then prin¬
ted out since it is the second argument of a print string function. The
printed line of output is WHEN BIRDS DO SING HEY DING A DING DING, SWEET
LOVERS LOVE THE SPRING.
Thus the above procedure has changed the meaningless input text to
a meaningful output text.
A similar procedure is used subsequently to define a new form XY,
to segment this form and create two segment gaps by replacing the sub¬
strings MARKER! and MARKER2 with internal markers. These markers are
replaced by the arguments of the call function which are THOUGH YOU DO
and SO TRUE A FOOL IS and a meaningful output is obtained.





THERE ARE NO FORMS IN STORE
(2) £(LN,NAME) NAME
NAME XZ
THERE ARE NO FORMS IN STORE




In the first two, the names of the stored forms are printed out with the
second argument, NAME, preceding them. In the second function, the
second argument is the string NAME followed by two blanks, which help
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readability. Since the first form has null name? nothing is printed in
the place of the form name. The third function is coded in the wrong
way. A message and the whole function are printed out for inspection.
In the fourth function? the second argument is null and the names are
printed out without any preceding string. In fact here only the name
XZ is printed since the first form has null name.
IIC.7 Group-5 Programs for Testing PE Function
The print form? pf? function is used to print out the content of
any form in storage. It provides means for identifying the internal
markers by printing a special character followed by the ordinal value of
the marker. This function makes it possible to inspect the content of
a form even when this form has been segmented by a previous segment
string operation.
IIC.7«1 Example Test-2 for function PF
The read string function of the idling procedure is replaced by
the usual character input string which provides the output of the two
first lines for the title.
The second time? when the idling procedure is loaded? its rs
function is replaced by an input string made up of four consecutive
lines read in from the typewriter. This is the value of the rs func¬
tion and it is evaluated from the active string.
The define string function stores a character string of the three
following read-in lines and names it TEXT. The form TEXT is segmented
by the following segment string function and internal markers of ordinal
value 1? 2? 3 and 4 replace the substrings of its content THAT? THE? IN
and COINCIDE respectively.
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The following print form function asks for the print-out of the
form NAME and the TRAC processor responds with the message THERE IS NOT
SUCH A FORM IN STORE, since no form named NAME was defined before the
print form function was executed. A similar message is printed after
the execution of the second print form function £(PF,TEXT ). Although
there is a form TEXT defined previously, the second argument of this
function contains the string TEXT followed by three blanks and in fact
no such form TEXTbbb has been defined. The following print form
function £(PF,TEXT) is the correct one for printing out the content of
the stored form TEXT. It can be seen, on the execution sheet, that the
original input text has been altered. The marker with ordinal value 1
occurs two times which is the same as the number of occurrences of its
corresponding argument substring THAT. The marker with ordinal value 2
occurs six times and the marker with ordinal value 3 occurs twice as do
their corresponding argument substrings in the original text. There is
no marker of ordinal value four since the scanning for the text already
oontained a segment gap in the middle of the string COINCIDE created by
the previous argument substring IN.
The £(PF,) function asks for the print-out of the null-named form
and since there is not such a form, for the moment, the TRAC processor
responds with the appropriate message.
The null form is now defined and its content is the read-in string
of the following two lines of input. The print form, £(PF,), prints out
the null form as it was stored, since no change has occurred to it. The
null form is segmented and its substrings OF and ABNORMALITIES are
replaced by corresponding internal markers. The subsequent £(PF,)
function prints out now the content of the form and the internal marker
indicators.
A similar procedure consisting of the functions RS, DS, PF, SS and
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PF is carried out on the next read-in string which is stored as AB.
The following function £(PF AB) is coded in the wrong way and the appro¬
priate message is given.
Finally? the form TEXT and the null form? both of which are
already segmented, are segmented for a second time, some more segment
gaps are created and internal markers replace argument substrings. The
newly created markers and their correspondence to the arguments of the
segment string function can be inspected in the print-out of these two
forms caused by the two print form functions ££(PF,TEXT) and ££(PF,).
These are presented here in their neutral mode to show that when the
function is null there is no difference in execution between the active
and the neutral modes.
IIC.7.2 Example Test-5 for function PF
The two first lines for the title of the output are obtained in
the same way as in the previous example.
The second time the rs function of the idling procedure is replaced
by the four following lines typed in from the typewriter. This input
is evaluated from the active string. The nested rs and ds expression
stores the string read THESE STARK CONDITIONS FOUND A BLEAK PARALLEL IN
THE POLITICAL CLIMATE WHICH THEN PREVAILED BETWEEN COUNTRIES., and names
it Al. A similar nested expression names as A2 the string read THESE
ARRANGEMENTS(,) LIKE THE STEPS OF A FORMAL DANCE(, ) CONVEX LITTLE OF THE
FEELINGS OF THE PEOPLE CONCERNED. The print form functions £(PF,Al)
and £(PF,A2) print out the strings Al and A2. There are no segment gap
indicators printed, since the forms have not been segmented.
The two following segment string functions create segment gaps
which are indicated by internal markers. There are three internal
markers for the form Al, one for each of the substrings SE STARK COND,
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BLEAK PARALLEL and AL CLIMATE WH. The segmented form A1 is printed out
by the £(PF,Al) function. The input string has been changed to the
followings
THEe-jITIONS FOUND A e2 IN THE POLITICe^ICH THEN PREVAILED BETWEEN
COUNTRIES.
It can be checked easily that the segment gap indicators correspond to
the replaced argument substrings. Three such indicators are printed,
as might be expected.
There are four internal markers for the form A2, one for each of
the substrings FORMAL DANCE* THESE, THE PEOPLE and OF. The segmented
form A2 is printed out by the £(PF,A2) function. The corresponding
input string has now been changed to the following:
e„ ARRANGEMENTS, LIKE THE STEPS e, A e,, CONVEY LITTLE e. THE FEELINGS2 4 1 4
e. e, CONCERNED.4 3
The segment gap indicators correspond to the internal markers.
There are three internal markers of ordinal value 4? since there were
four occurrences of the substring OF. Thus the symbol e^, which is the
indicator for this internal marker, occurs three times in the above
written form.
Two neutral call functions follow. Each one of them is the second
argument of the idling procedure. It is replaced by its value which is
printed out. It must be noted that the printed output is the same as
the input, although the forms A1 and A2 have been segmented. This is
accomplished by providing both call functions with arguments identical
to the arguments of the corresponding segment string functions. Thus
each internal marker which has replaced a substring of text is now re¬
placed by the same substring, so the value of the function is the form
as it was stored before segmentation occurred.
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IIC.8 Group-6 Programs for Testing EQ Function
The equal function, £(EQ, S1,S2,T,F), provides the means for
branching. The second and third arguments are tested for equality.
Only when these two arguments contain the same characters are they con¬
sidered equal. The fourth argument substring is the value of the
function when the tested arguments are equal, otherwise the fifth argu¬
ment is the value. The fourth and fifth arguments may be procedures.
Thus control can be transferred to different procedures depending on the
equality of the tested strings.
The execution of each program in this group is followed by a second
one using the trace on function to make clear the execution from the
neutral string.
IIC.8.1 Example Test-2 for function EQ
The first time the idling procedure is loaded its read string
function is replaced by the six consecutive lines of input typed in from
the typewriter. This input is evaluated from the active string. The
first two print string functions cause the print-out of the title.
The nested read and define string expression £(DS,TEXT,££(RS))
causes the string NOT ALL THAT TEMPTS YOUR WANDERING EYES to be read in
from the typewriter and stored in memory as a form named TEXT. The
nested call and define string expression £(DS,TEMP,££(CL,TEXT)) creates
another form TEMP with the same content as the form TEXT.
The expression £(SS,TEXT,£(RS)) causes the segmentation of the
form TEXT. The argument substrings TEMPTS, WANDERING are provided by
the read string function. The form TEXT is retrieved and internal
markers replace the above substrings.
A procedure named PROC is defined by the following define string
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function. This procedure is a loop since its last function? £(CL?PROC)?
is a call to itself. The procedure PROC contains the following parts:
(1) a define string function which is a redefinition of the form TEXT
since the third argument is a macro call to the form TEXT and parameters
are provided by the read string function;
(2) the equal function which tests the two forms? TEMP? which holds the
original text? and TEXT? which is the redefined form.
The equal function provides a means of exit from the loop. When the
tested forms are equal? the fourth argument is the value of the function
and it does not contain the call to the procedure. The fifth argument
is executed when the tested forms are not equal. This argument con¬
tains one print string function to print the form TEXT for inspection?
a segment string function to replace some of its arguments by internal
markers and finally an active call to the procedure PROC which causes
another copy of this procedure to be processed from the active string.
The above procedure is put into action by an active call £(CL?PROC)
and it is executed several times by providing dummy variables and para¬
meters from the typewriter. The form TEXT is printed out every time
the procedure is executed and it is seen that it is different from the
original form TEMP. When the form TEXT becomes equal to the form TEMP
the fourth argument of the equal function is executed. An END PROGRAM
message is printed out and both forms TEXT and TEMP are printed? so
their equality may be checked easily. There is no call to the procedure
and execution terminates.
IIC.8.2 Example Test-8 for function EQ
The read string function of the idling procedure is replaced by
four consecutive lines read in from the typewriter. This input charac¬
ter string is evaluated from the active string.
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The first two print string functions cause the usual print-out of
the two lines of output. The following define string function defines
the procedure Q. This procedure contains the functions referred to





The segment string function that follows brings the procedure Q from
storage, replaces all occurrences of X and Y with internal markers of
ordinal value 1 and 2 and puts the segmented procedure back in store in
the place of the old one. There is one marker of ordinal value 1 and
three of ordinal value 2.
The second time the idling procedure is loaded, its read string
function is replaced by the expression £(PS,£(CL,Q,ABCBCC,ABC)). The
active call function is a macro call to the segmented procedure Q. The
form Q is brought from storage, its internal markers are replaced by the
strings ABCBCC ana ABC and it is evaluated from the active string.
The define string function creates the form S with content ABCBCC.
This form is segmented by the subsequent segment string operation and an
internal marker replaces the string ABC. The nested call and define
string function is now evaluated. The neutral call function replaces
the internal marker of the form S with the string A. Since it is a
neutral function, its value, which is ABCC, replaces it on the neutral
string. A new form, Z, with content ABCC is now created by the define
string function.
The equal function is now evaluated. The second argument is a
neutral call and it is replaced by its value, the string ABCBCC. The
third argument is another neutral call to the form Z and it is replaced
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by the string ABCC. Since the second and third arguments of the func¬
tion are not equal the value is the fifth argument which is an active
call to the procedure Q. The active function £(CL?Q?££(CL?Z)?ABC) re¬
places the equal function in the active string. This function is now
evaluated and the argument ££(CL?Z) is replaced by its value? the string
ABCC. The active call £(CL? Q? ABCC? ABC) now causes the retrieval of the
procedure Q and its evaluation with parameters ABCC? ABC.
The define string function creates the form S with content ABCC.
This form is segmented by the subsequent segment string operation and an
internal marker replaces the string ABC. The nested call and define
string function is now evaluated. The neutral call replaces the inter¬
nal marker of the form S with the string A. Since it is a neutral
function? its value? which is AC? replaces it on the neutral string.
A new form? Z? with content AC is now created by the define string
function.
The equal function is now evaluated. The second argument is a
neutral call and it is replaced by its value? the string ABCC. The
third argument is another neutral call to the form Z and it is replaced
by the string AC. Since the second and third arguments of the function
are not equal? the value is the fifth argument? which is an active call
to the procedure Q. The active function £(CL?Q?££(CL?Z),ABC) replaces
the equal function in the active string. This function is now evaluated
and the argument ££(CL?Z) is replaced by its value? the string AC. The
active call £(CL?Q?AC?ABC) now causes the retrieval of the procedure Q
and its evaluation with parameters AC and ABC.
The define string function creates the form S with content AC.
This form is not segmented since there is no substring ABC in its value.
The nested call and define string function is now evaluated. There is
no replacement in the call function since the form S is not segmented.
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Thus the form Z is defined now with content AC, the same as the form S.
The equal function is now evaluated. The second argument is a
neutral call and it is replaced by its value, which is the string S since
the form S is not segmented. The third argument is a neutral call to
the form Z which was defined previously and has the same content as the
form S. Thus the second and third arguments axe identical and the
value of the equal function is the fourth argument. The fourth argu¬
ment is the string AC which replaces the neutral call to the form Z.
This string now becomes the second argument of the ps function of the
idling procedure and it is printed out.
IIC.9 Listing of TRAC Applications
(See pages 196-223.)
IIC.10 Execution of TRAC Applications
(See pages 224-309.)
IIC.9 listing of TRAC Applications
. . . pages 196-223
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=)s*:};*5^4ĉ*$;«:£*$**£**£:$:f#B,;** * **»** *«*»(j<JQ
£(PS,)691 £(PS********************TEST-1EQFUNCTION** * ** ** ** ********************)692
-£1DS,£(RS),£(RS))£(DS,£(RS)»£(RS))£(OS,EQUAL,(£(EQ,£(RS),LINC1,(£(PS,££(CL,LINE1693 ))),(£{PS,££(CL,LINE2))))£(CL,EQUAL)))£(LN,NAME) ,EQUA )•694 LINE1*695 SPRING(,)THESWEETPRING(,)ISTHYEARLEASANTK *696 LINE2*697 THENBLOOMSEACHTHINGi,)T ENMAIDD NCERING.'698 L1NE*699 LINE2*7CO ANYNAME'7C1 LINE!'702 £(PF,LINET.)£(PFINE2)PEQUAL'703 ' 704 *******«-«■****»»*■*««■*»»»**-»***#********■»*•»» «& **»**«* «« «««««««««««*««$$$*$$705 £(PS,)706 £(PS,*******************TEST~1EQFUNCTIUN *WITHTRACE*********** *************)707 £(TN)'708 £(OS,£(RS),£<RS))£(DS,£(RS),£(RS))£(DS,EQUAL,(£(EQ, (R ),L1NI,(£(PS, £(C ,LIN 1709 ))),(£(PS,££(CL,LINE2))))£(CL,EQUAL)))£(LN,NAME, QUAL)'710 LINE1*71 SPRING(,)THESWEETP G(,)ISTHYEARLEASANTKING'712 LINE2•713 THENBLOOMSEACHHING(,)T ENMAIDDANCIRING.'714 LINE1•715 LINE2*716 ANYNAME'717 LINE!*718 £(PF,LINE1)£(PF,LINE2)£(PF,EQUAL)'719 *720 *****:«*«ff*HHHHHHHHHHH,************************»#*» **««« -» •* *«« * »«*«***»***72L £(PS,)722
PAGE20
£{PS********************TEST-2EQFUNCION * * * * * ***********'- * * ***** ****)723 £(DS,TEXf,R))£(DS,TEMP,££(CL,TEXT3£(SS,TEXT £(RS3{D tPROCOS*T{C724
L»TEXT,£(RS)3)£CQ(*EMP3I,T XT),(£(PS,ENDOFPROGRAM)PS_,TEMP******723 ****££(CL,TEMP)3£(PS,TEXT***♦**»***££(CL,TEXT){T X ***♦* ££CL,726
3£(SS»TEXT£R)£{CL,PROC)) ( , ~OC)•727 NOTALLTHATEMP SY URWANDERINGEYES'728 TEMPTS»WANDERING*729 1*2*730 1*2'731 MM1,MM2*732 MM1,MM2*733 MARKERI,MARKER2*734 MARKER!,MARKER2*735 SLEEPING,PLEASING'736 SLEEPING,PLEASING*737 TEMPTS,WANDERING*738 £(PS,)»739( ****«ft** **** *************»7aii—1 £{PS,)742 £(PS,*******************TLST-2EQFUNCTION WITHTRA E ******** *************)743 £(TN)*744 £(DS,TEXT,£{R33£(DS,TEMP,££(CL,TEXT3)£(SS,TEXT,£(RS3) (DS,PROC,(£(DS,T£XT,££(C745 L,TEXT,£(RS)3(£QS.S.{CLT MP£(CLEXT(PS,ENDOFPROGRAM){P******746 ****££(CL,TEMP33£(PS,TEXT********££(CL,TEXT{£(PS,TEXT****♦**♦**££(CL, EXT)747 3£(SS,TEXT,£(RS)3£(CL,PROC))£(CL,PROC)»748 NOTALLTHATTEMP SY URWANDERINGEYES'749 TEMPTS,WANDERING*750 1,2*751 1,2*752 MMl,MM2'753 MM1,MM2'754 MARKER1,MARKER2'755 MARKER1,ARKER2'756 SLEEPING,PLEASING'757 SLEEPING,PLEASING*758 TEMPTS,WANDERING'759 £(PS,)•760
PAGE21
*761 **********$ifr#'********** **** **** **#* ##*:*:*##:**#::*:*•»«« ««#»»»««««««. •«****««762 (ps,j763 £(PS,*******************TCST-3EQFUNCTION ** ** ** ** **********************)764 £(DS,VI,££(RS))£(DS,V2,££(RS))£(DS,V3,££(RS))££CSS,V3,1,2,3)£( S EQUAL,( (EQ,£(S765 S,Vl,£(RS))££(CL,V1,£{RS)),££(CL,V2),(£<PS,££(CL,V3,£(RS>))£(PS,££(CL,V2))),t£(D766 SfVI,££(CLfVI,£{RS)))£{PS,££{CL,V1))£( L,EQUAL))J)£iCL,EQUAL)'767 ANDIILKABUSHJJROUNDLHINGING*VI768 ANDSEETHBIR SONILKAUSHANDLEAVESROUNDT MH GING*V2769 DOWN1SWEET2B NNIE3LILY*1=1NYOGARDEN,2 A DAYWHER ,3=GROWSTH770 II,JJ,LL*SEGMENTVI771 II,J,Li*ARGUMENTSNCALLFU CTION,V1STHEAL DFORM.772 II,J,LI*REDEFINEVMARKERSSUBSTITUTEDWI HTHA G.OCALLFUNCTION773 II,J,LI*774 I,JJ,LL'75 1,JJ,LL*76 I,JJ,LL*777 III,JJJ,LLL*7761 III,JJJ,LLL*779 III,JJJ,LLL*780 I ,JJJJ.LLLL*7811 1111,JJJJ,LLLL*782 I111,JJJJ,LLLL'783 SEETHBIRDSON,ANDLEAVES,THEM*784 INYONGARDEN,ANDAYWHERE,GROWST *785 £IPS,)•786 *787 $£*=}=*t>788 £(PS,)789 £(PS,***********4C*#*****TLST-3EQFUNCTIQN WI HTRA E**** ****' *******'*****}790 £(TN)*791 £{OS,VI,££(RS})£(DS»V2££(RS))£(DS,V3,££(RS))££(SS,V3,1,2,3)£{DS,EQUaL,(£(EQ,£(S79 S,Vl,£<R"S))££(CL,Vl,£(RS))f££(CL,V2),(£(PS,££(CL,V3,£(RS)))£(PS»££{CL,V2))),(£(D793 S,V1,££(CL,V1,£(RS)))£(PS,££(CL,V1))£(CL,EQUAL)))))£(CL,EQUAL)'794 ANDIILKABUSHJJROUNDLHINGING*VI795 ANDSEEIHBIR SONLKAUSHLEAVESAROUNDTHEMH NGING*V2796 DOWNISWEET2B NNIE3LILY'1=1NYOGARDEN,2=A DAYWHER ,3 GR0WSTH797 I,JJ,LL*SEGMENTVI798
PAGE22
II,J,Li'ARGUMENTSNCALLFU CTION,VISTHEAL DORM.799 II,J,LI*REDEFINEVMARKERSSUBSTITUTEDW HTHLA G.OCALLF NCTION800
II,J,LI'801 1,JL'802 II,JJ,LL*803 I »JJ,LL*804 I I,JJJLLL'80S IIIfJJJfLLL*806 III,JJJ,LLL*807 I,JJJJ,LLLL*808 IIItJJJJfLLLL*809 I11,JJJJ,LLLL*810 SEETHBIRDSON,ANDLEAVES,THEM'811 INYONGARDEN,ANDAYWHER ,GROWST E'812 UPS,)'813 '814 **»#*««**»***«***#******«{(»«*««815 £(PS,)816 £{PS»*******************TEST-4EQFUNCTION* * * * * * * * * * * * *************)817 £(DS,COUNTER,IIHI)£(DS,UNIT,I>£(DS»QQQQ»(UPS,WHENM 1HA2Y0 3IEARLYG EECE818 SHE5UNG)£(PS»QQQQ*****££(CL»QQQQ))£(SS,QQQQ,£(RS))£(DS,QQ Q,£ (CL,QQ ,£(R))819 £(EQ,££(CL,COUNTER),££(CL,UNIT),(£(PS,ENDPROGRAM)£(PS,QQQQ*******££(CL,QQfiQ))£(820 PS,COUNTER****££(CL,COUNTLR))£(PS,UNIT*******££(CL,UNIT )),(£(DS,UNT,I££(CL, I821 T))£(PS»UNI*****£"£(CL,UNIT)£( L,QQQQ)) iQQQ)'822 1,2,3'SUBSTITUTEDBYMARKERS823 Ml»2»M3*ARGUMENTSINCALLFUNCTION,SUBSTITUTEMARK R824 Ml,M2,M3'SUBSTITUTEDBYARKERS825 MM1,MM2,MM3*826 MM1,MM2,MM3*827 MMM1,MMM2,MMM3*8 8 HMM1,MMM2,MMM3'8 9 MMMM1,MMMM2,MM 3'830 MMMM1,MMMM2,MMMM3•831 SIC(,JHEAVENLY,ID(,)WAS,NG(,)WHILEY T'832 £(PS,QQQQ**********£ICL,QQQQ))»833 £iPS,)'834 '835 **$*********$**$$#$$* **** * * * *»«»«* *««*«» •**«««**«***«*«««836
PAGE23
£{PS,)337 £{PS,*******************TEST-4EjFU.CTIGN**WITHTRACE ******** ***** ******)838 £(TN)*839 £(DS,COUNTER,IIIII)£(DS,UNIT,I)£(DS,QQQQ,(£(PS,WHENM 1A2YOU3IEARLYG EECE840 SHEUNG}£(PS,QGQQ*****££(CL,QQQQ))£(SS,QQQQ,£(RS))£(DS,QQQQ,££(CL»QQQQ»£{RS)))841 £(EQ,££(CL,COUNTER),££(CL,UN1T),(£(PS»ENDPROGRAM)£{PS»QQQQ*******££(CL,QQQQ))£(842 PS,COUNTER****££(CL,COUNTER))£(PS,UNIT*******££(CL,UNIT))),(£{OS UN,F( L,U843 T))£{PS,UNIT*****££(CLjUNIT))£(CL,QQQQ)))))£(CL,QQQQ)'844 1,2,3'SUBSTITUTEDBYMARKERS845 M1,M2»M3'ARGU ENTSINCALLFUNCTION,5UBSTITUTEM RK RS846 ML,2»M3'SUBSTITUTEDBYMARKERS847 MM1»MM2,MM3*848 MMI,M 2tMM3*849 MMM1,MMM2»3*850 MMM1»MM 2i MM3*85 MMMM1»MMMM2tMM M3'852 MMMM1»MMMM2M 3*85 SIC(»)HEAVENLYtID(»)WAS»NG(t) HILYET'854i £{PStQQQQ**********£(CL»QQQQ))*855ro £(PS»)•856 *857i V̂̂v*-1' v-KfriiitftKXJI-<H-{J-Ji-858 £{PS,)859 £(PS»*******************TEST-5EQFUNCTIUN ** **** **** ** **** ** **** **** *)•860 £(DS»XYZ,£(RS))IStYZ,£(RS£(D»END-PRCC.£(RS)£(DS,£ R ),£(RS)( ,£( S) £(861 RS))£(DS»OTHEREQ,£{CLZYX■£CL,END-PROC( (PS, NDFPROG AM)(L ,862 NAME**********)),(£{PS»££ CLfZYX,£(RS)))))£(CL,OTHER)))£(DS»ALTER,(£(EQ, £(C ,XY863 Z»£(RS)),££(CL,END—PROC),(£ PS,XYZ*******££( L,XYZ,£(RS))(PS,END-PROC**££<CL,E864 ND-PROC))£(CL,OTHER)),(£(PS,££(CL,XYZ,£(RS)))£( ,ALTER)) ( , L )'865 THISISACAT*866 CAT*867 THISISAHORSE'868 ZYX'869 THISISACAT'870 ZYX'871 CAT'872 CAT'873 CAT'874
PAGE24
tv>
DOG'875 DOG'876 MOUSE*877 MOUSE'878 SHEEP'879 SHEEP'880 COW881 COW82 HORSE'883 HORSE'884 CAT'885 CAT'886 DUG'887 DOG'888 MOUSE'889 MOUSE*890 SHEEP'891 SHEEP*892 COW893m COW894^ HORSE*8951
' 896 ****«•***-***»«ft* **897 £(PS,)898 £(PS,+EGFUNCTIGN**WTHTRACE************* * )899 £(TN)*900 £(DS,XYZ»(RS))(SSt»£{RS))OEND-PROC,>)£( S,£(RS),£(RS))£( S,£(RS),£{901 RS))£(DS,OTHER,(£(£Q,££(CL,ZYX»£(RS)),££(CL,END-PRGC)»(£(PS»ENDFPROG AM)£(L ,902 NAME**********)),{£CP$££(LZYX(RS)))))£(CLtOTHER)))£(DS,ALTER,(£(EQ,££(CL,XY903 Z»£(RS),££(CL,END-PROC{PS,XYZ*******.££(CL,XYZ,PSEND-PROC ££(CL,E904 ND-PROC))£(CL,OTHER)),(£(PS,££(CL,XYZ,£(RS)))£(CL,ALTER)))))£(CL,ALTER)•905 THISISACAT*906 CAT' ,9C7 THISISAHOR E'908 ZYX'9G9 THISISACAT*910 ZYX'911 CAT*912
PAGE25
CAT*913 CAT*914 DOG*915 DOG*916 MOUSE*917 MOUSE*918 SHEEP*914 SHEEP*920 COW'921 COW'922 HORSE'923 HORSE*924 CAT*925 CAT*926 DOG*927 DOG*928 MOUSE*929 MOUSE*9301 SHEEP*931i\j SHEEP*932° COW*9331 COW'934 HORSE*935
'936 UPS,)938 £(PS,************TEST-6EQFUNCTION * * * * * * * * * ************$*****)939 UDS,EXPRESSION,AEXPUNENT2SIGN12MESAT1MESBI N2B XP0 ENT2)'940 £(DS,TEST,A**2-2*A*B+B**2)*941 £(SS,EXPRESSION,EXPONENT,TIMES,S1GN1,SIGN2)*942 £(EQ,££(CL,TEST),££(CL,EXPRESSION **,*,£(RS),£(RS)),(UPS,ENDPROG AM {PS, XPRE943 SSION*=££(CL,EXPRESSION,**,*,£(RS)UR )}.£(P ,TEST* ***»*£ L944 XPRESSIGN*=££(CL,EXPRESSION,**,*,URS),£{RS))£(PS,TEST*******=££(CL,TEST))))*943 +*946 +'947 +*948 +'949 £(EQ,££(CL,TEST),££(CI,EXPR SSION,**,♦,£{RS),£(RS),(UPS,ENDPROGRAM)£(PS,EXPRE950
PAGE





£(PS,)973 £(PS,*******************TE5T-6EQFU CTION WITHTRACE *******)976 £(TN)* £(DS,EXPRfcSSION,AEXPONENT2SIGN12TIMETI SBSIG 2BFXP0N NT2)* £(DS»TET,A*2-2*A*B+B**2)* £(SS,EXPRESSION,EXPONENT,TIMES,SIGNL,SIGN2)« £(EQ,££(CL,TEST),££(CL,EXPR SSION,**,*, (RS),£(R )),(£(PS,END
956 957 958 959 960 961 962 963 966 965 966 967 9681 Fo 975 976 977 978
(PRESSION,EXPOffiNT,TIM ,SIGN,IG 2)'
(EQ,£ CL, .ST) £(CL,EXPR SSON, * *, IRS),£(RS ),( (PS,ENDPROG AM (PS EXPR979 SI0N*=££(CL,EXPRESION»**,*,£(RS),£(RS)))£(PS,TEST*****+*=££(CL,TE T)))( (P ,980 XPRESSICN*=££(L,EXP SSION,**»*»£(RS),£(R ))£(PS,TEST******££(CL,TE T))))•981 +»982 +•983 +»986 +»985 £(EQ,££(CL,TEST),££(CL,EXPRESSION,**,*,£(RS),£(RS)),(£( S,ENDPROGRAM)£(PS,EXPRE986 SSION*=££(CL,EXPRESSION,**,*,£(RS),£(RS)))£(PS,TEST*******=££(CL,TEST))),(£(PS,987 XPRESSIGN*=i£(CL,EXPRESSION,**,*,£(RS),£(RS))£(PS,TEST ******=££(CL,TEST))'988
PAGE27





•1007 •«**«********«*««*«***««« **|008 £(PS,)1009 £(PS********************TEST-7EQFUNCTION* * ** ** ** * ** ***************)1010 £(DS,P1,(£(PS,£(RS))))•1011 £(0S,END,(£(LN,NAME) (PS,ENDOFPROGRAM)))'1012 £(DS,X,(EQj£(RS)»END-PR,))'1013 £{DS»V»((£(CL,END)),(£(CL,P1))))•10 4 £(DS,A",( £(CL,X)CL Y)( LA)'1015 £(CL,A)'1016 FIRSTEXECUTION'1017 AWISEMANLLKOROPP RTU ITIESTHANHEFINDS'1018 SECONDEXECUTION'1019 MONEYISLIKUCK(,)NOTG ODEXCEPTTCANBSPRE D'1020 THIRDEXECUTION'1 21 THEREMEDYISWORSEHANDIS ASE'1022 FOURTHEXECUTION'1023 STUDIESERVFORDEL1GHT(,)FORORNAMENT(,)ANDABILI Y'024 END-PR*1025 *1026
PAGE28
$$***$*****«- $«$*$**$*#* ** $****$$£*$$*$*******$******>}:*************#*« £$L027 •UPS,)1028 £(PS,*******************fEST-7EQFUNCIUN WITHTRACF** *** *** ********)1029 £(TN)'1030 £(DS,P1»(£(PS»£IRS))11031 £(DSiFNC,(£U ,NAME)£(PS,ENDOFPROGRA )))'1032 £(DS»X,(EQ,£(RS),END-PR,))*1033 £(DStY,({£(CL,ENO))( { L,P1))))•1034 £(DS,A,(£(£(CL,X)£(CL»Y))£(CL»A)))'103b £(CL,A)•1036 FIRSTEXECUTION'1037 AWISEMANILLKEOROPP RTUNITIESTHANHFINDS'1038 SECONDEXECUTION'1039 MONEYISLIKEMUCK(,)NOTG ODEXCEPTICANBSPREAD'1040 THIRDEXECUTION'1041 THEREMEDYISWORSEANDISEAS '1042 FOURTHEXECUTION'1043 STUDIESSERVEFORDELIGHT(,)FORORNAHENT{,)ANCuAB LITY'1044 END-PR'1045 ' 1046 $****-&*•*«#**»«»*■***#*•***•»•»■***»**■1047 UPS,)1048 £(PS,*******************TLST-8EQFUNCTION* ** * ** ** ********************)1049 £(DS,Q»(£(DS»S»X)£(SS,S,Y)£{DS,Z,££(CL,S,A))£(EQ,££(CL,S,Y),££(CL,Z),££(CL,Z),(£1050 (CL,Q,££(CL,Z),Y)))))£(SS,Q,X,Y)'1051 £(PS»£(CL»Q,ABCBCC,A8C))*1052 £(PS,)•1053
1054
sjc£#gggj t*******•******♦****••»•»******«***#■#•»*1055
£IPS,)1056 £(PS,*******************TEST-8EQFUNCTION *WI HTRACE*********** ************)1057 £(TN)'1058 £(DS,Q,( (DS»S,X)£(SS,S,Y)£(DS»Z,££(CL,S,A))£(EQ, £(CL, ,Y),.££(CL,Z),££{CL,Z)(1059 (CL,Q,££(CL»Z),Y)))))£(SS,Q,X,Y)'1060 £(LN,NAME)£ PF,Q)£{PF,S)£(PF,Z)'106L £{PS,£(CL,Q,A8CBCC,ABC))»1062 £(PS,)«1063 ' 1064
IIC.10 Execution of TRAC Applications

















+++++THISPSFUNCTICNHASNULLSTRING+4+++ ++++4TCENDTRAJCB,TYFE1ICCLUPN1 ++ £(CL»PCEP) ++TCENDRACJCB»YPE•ICLUPN1+++++ +THEREARENCRGUP NTSINHAFUNCC++ +++++FCRPVsITHNPARKE S,ARGUPENTSCLFUNCTICIGNOREC+++++ £(RS) 44++TCENDRACJCE,YPE*ICCLUPN14 +++++THEREARNCRGUPENTSINTHAFUNCC44+ +++++FCRPWITHNPARKE S.ARGUPENTSCLFUNCTIC WHENITDAwUS DCACPIRE(,)ANCPRAISETOPI GY +TCENDRACJ B»TYPE■ICCLUPN14 4++++THEREARNCRGUPENTSINTHAFUNCTICN+++++ +FCRPWITHNCPA KERS♦ARGUPENTSLFUN TIC PSFUNCTICNHASNULLSTRING+++4+ ENDTRACJCB»TYPE'ICCLUPN1+4 SPSFUNCTICNHASNULLSTRING+++++ ENDTRACJCB.TYPE1ICCLIJPN+4 +THEREARENCRGUPENTSINT AFUNCC ++ +++++THECLFUNCHASNCARGUPENTSPARK RREFLAC CBYN LL 44++ +++++TFECLFUNCHASNCARGUPENTSPARK RREPLACEDBYN L +4++ ++THECLFUNCHASNCARGUP NTSPARK RREPLA EDBYN LL WHENIT EUS DC(,)ANCCPINGAY *INCCLUPN14+4++ 2THECOPINGAY 'INCCLUPN1+44++ WHENIT EPARKER1US DOP RKER3.ANCARK R2THECOPI GAY ++4++TCENDTRACJCB.TYPE'ICCLUPN14++++ WHENIT EDAWUS DCADPIR »ANCPRAISETCOPI GY ENDTRACJCB.TYPE*ICCLUPN1++ PSFUNCTICNHASNULLSTRING+++++ +++++TCENCTRAJCB,TYPE*ICCLUPN14 ++ENDTRACJCB.TYPE WHENIT E1US DO3,AN 4+TCENCRACJCR»TYPE ENCTRACJCB,TYPEINCCLUPN











**«*«**«***<«**"fEST-5FUNCTICNSRS PS CL CS*SS* ****** * ***************56ro +++++TEEREARNCRGUM NTSINTEATFUNCTICN4444497 44444FCRMWITHNMARKE S^ARGUMENTSCLFUNCTIOIGN0RED4444458' YOURCHARMSINHARMLESSCEILDECCCL YIKEMETALITNI E***59 YOURCEARMSINHARMLESSHILDHCCDL YIKMETALTINEICO AGEFROMNCA ETC KMORWAY1 1 4++++TEISPSFUNCTIONHASNULLSTRING444441 2 4TCENDRACJCB»TYPE•ICLUMN143
K4





44444TEEREARNCRGUM NTSINTEAFUNCTICN44444112 44444FCRNWITHNMARKE StARGUMENTSCLFUNCTICIGN0 ED44444113 +++++THEREARNCRGUMENTSINTEAFUNCTICN4444411A
PAGE










****a-s«**-R*s*#T5ST-8FUNCTIONSRS^PS^CLsCS^SS*****-9***** ***^******150 44444NLRBERCFARGLRENTSLESSTHANCRARK R151 NOMARKERS-NCARGRA KERSEPLACEDBYULL44444152
PAGE5







+++++NUPBERCFARGUPENTSLESSTHANCPARKE184 NOMARKERS-NOARGP RKERSREPLACECBYNUL +++++185 +++++NLPBERCFARGUPENTSLESSTHANCOPARKER186 NOMARKERS-NCARGPA KERSREPLACECBYNUL +++++187 +++++NLPBERCFARGUPENTSLESSTHANCPARKER188 NOMARKERS-NCARGPA KERSREPLACECBYNULL+++++189 NULLAPEFORP********S EEP,SLEEPAGAIN, YLYRFORTHCUC TNEV RLY190
PAGE6






******«#******JEST~10FUNCTIONSRS PS*CL CS*SS * * *********************2 0 +TFEREARENCRGUMENTSINTHAFUNCCN*44442 1 44444FCRMWITHNMARKE S,ARGU ENTSCLFUNCTIOIGNORED44442 2 HENCE,ALLYOU2,ASSHCRTASRE12 3 44+4-4-TFEREARNCRGUMENTSINTHAFC2 4 44+FCRMWITHNCMARKERS,ARGUMENTSLFUN TIOIGN0REC4442 5 QGQQ**^Y£(PS,HENCE()ALYCU2(,)ASSHORTAR1)6 44444TFISPSFUNCTIONHASNULLSTRING444442 7 4+TCENDRACJCB,TYPE'ICCLUMN1444442 8 +THEREARENCRGUM NTSINTHAFUNCC 4442 9 444+FCRMWITHNMARKERS,ARGUMENTSCFLFUNCTICIGNCREC44444210 HENCE,ALLY UM2,ASSH RTASREl11 +++++THEREARNCRGUMENTSINTHAFUNCTI N44444212 444-++FCRMWITHNOMA KERS,ARGUM NTSOFLFUNCTICNI -N0REC44213 GGQQ****£(PS»HENCE(,)ALLYCUM2()ASHCRTRl)214 44444TFISPSFUNCTICNHASNULLSTRING44444215 444-+4TCENDTRAJCB,YPE•ICCLUMN1 4444216 +++++THEREARNCRGUMENTSINTHATFUNCTI N44444217 44444FCRMWITHNMARKERS,ARGU ENTSCLFUNCTICIGNC EC44444218 HENCE,ALLYOUMARK R2,ASSH TSREMA K R1219 44444THEREARNCRGUMENTSINTHAFUNCCN 4444220 4444+FCRMWITHNOMARKERS,ARGUMENTSCLFUNCTICIGNC EC44444221 CQGQ****.£(PS,HENCE(,)ALLYCUMRKE 2SCRTEMARKER1)22 44444THISPSFUNCTICNHASNULLSTRING44444223 4+TCENDRACJ B,TYPE*ICCLUMN14444422 44444THEREARNCRGUMENTSINTHAFUNCICN 4444225 44444FCRMWITHNMARKERS,ARGU ENTSCLFUNCTICIGN0 EC44444226 HENCE,ALLY UVAIND LIGHTS,ASSHCRTARETNI HT227 44444THEREARNCRGUMENTSINTHAFUNCTICN*4444228
PAGE7
+++++FCRNWITHNARKE S,ARGUN NTSCLFUNCTICNIGNOREC+++++ QGQQ**'»*f(PS,HENCE,)ALLYCUVAINIFTS)HCKTRTNIGH S) +TFISPSUNCTICNHASNULLSTRING+++++ +++++TCENDTRAJCR,TYPE•ICOLUMN1 +++ +++++TFISPSFUNCTICNHASNULLSTRING ++++ +++++TCENDTRACJCB,YPE'ICCLUNN14 + +++++TCENDTRACJCB,YPE•ICCLUNN1 FUNCTICNSRS*PS*CL*CS,fSSc*',,***'tt!«tY^*!!!**T'*4'!!**il'>!!*«^'!> +TFEREARNCRGUNENTSI HTFU CC +++++FCRNWITHNARKE S,ARGUMENTSCLFUNCTICIG O EC+ HENCEtALLYOU2,ASSHCRTARE1 +TFEREARNCRGUMENTSINTHAFUNCC +FCRNWITHNCA KERS,ARGUNENTSLFUNCTICIC O ED QQQQ**t*£(PS,HENCE(,)ALLYCU2(,)ASSHORTASR1)£(PS, GCQ****££(C »QCQQ> ( SfQQQQi£(RS))£(DS,CGQ.G,££(CL,CCCGt£(RS>)£(CL, GQQ) +++++THEREARNCRGUNENTSITHAFU CC +++++FCRNWITHNNARKERS»ARGUNENTSCLFUNCTICIGNORED+++++ HENCE,ALLY UN2,ASSHCRTASRE1 +THEREARENCRGUNENTSIHAFU CC++++ ++-FCRNWITHNCARKERS,ARGUNENTSFLFUN TICIG O EC QQOQ****£(PS,HENCE{,)ALLYCUN2(,)ASSHCRTR1)<£(PS»GGG ****££(CL,GQGQ) (SS»GQCQ»£(RS))£(DS,CQCQ»££(CL,GCQQ»£<RS)>)£(CL GC ) +++++TFEREARNCRGUNENTSITHAFUNCTICN+++++ ++FCRNWITHNCARKERS,ARGUNENTSFLFUN TICNIG OREC HENCE,ALLY UNARK R2»ASSHCRTSRENA KER1 +++++THEREARNCRGUNENTSITHAFUNCTICN+++++ ++-+FCRNWITHNCA KERS,ARGUNENTSFLFUN TICNIC- OREC QQQQ****£(PS,HENCE(,)ALLYCUNARKER2(,) SSHCRTRM RKER1)£(PS»QQQQ****££( CL,QQQC))£(ESiCG6G,£(RS))£(DS»CCQQ,££(CL,QCCCf£(RS)))£(CL,CQGQ) +++++THEREARNCRGUNENTSITHAFUNCTICN+++++ +++++FCRNWITHNNARKERS,A GUNENTSCLFUNCTICIGNORE +++++ HENCE,ALLY UVAIND LIGHTS,ASSHCRTARETNI HT +-TFEREARENCRGUNENTSITHAC +++FCRNWITHNARKERS,A GUNENTSCFLFUN TICIG O EC
















+TCENDRACJCB,TYPE•ICCLUNN1444+4 FUNCTICNSRS*PS*CL*CS*SS#*********5i°!,}{!5it5i'****5«<j!!*!}!{'** +++++THEREARCRGUNENTSITEAFU CC +FCRPKITHNCPARKERS.ARGUNENTSFLFUN TIOIG O EC THISISACAT +++++TEISPSFUNCTIONHASNULLSTRING ++++ +TCENDRACJCB,YPE•ICCLUNN PSFUNCTIONHASNULLSTRING+++++ ENDTRACJCB ADOG ENDTRACJCB.TYPE ANCUSE ENDTRACJCB.TYPE THISISASHEEP +TCENDRACJCB.TYPE THISISACCK +++++TCENDTRACJCB,TYPE THISISAHORSE ENDTRACJCR.TYPE.TYPE'INCCLUNN14+++4 'INCCLUNN144444 INCCLUNN •INCCLUNN144444 INCCLUNN144444 INCCLUNN144444 44444THEREARNCRGUNENTSITHAFU CICN44 +44THECLFUNCHASNCARGU ENTSARK REPLAC DBYL 444 THISISA 44444TCENDTRAJCB.TYPE'ICCLUNN1+ +THEREARNCRGUNENTSIHAFU CC+4 4++++FCRNKITHNARKE S.ARGUNENTSCLFUNCTIOIGNOREC+44+4 THISISACAT +++++THISPSFUNCTIONHASNULLSTRING44444 ++444TCENDTRAJCR.TYPE'ICCLUNN1 44++ 44444THISPSFUNCTIONHASNULLSTRING+ ENDTRACJCB.TYPE' THISISADOG 4TCENDRACJCB.TYPE' THISISANGUSE 444TCENDTRAJCB. YPE' THISISAS EEP +++++TCENDTRACJCB.TYPE• THISISACGKINCCLUNN1+4+44 INCCLUNN14+444 INCCLUNN144444 INCCLUNN144++4












+++++THEREARNCRGUNENTSITHAFUNCTICN+++++356 +FCRNUTHNCARKERS,ARGUMENTSFLFUN TIONIGN0R C+4+357 POEM*****£(DS»VERSEN,Y)358 +++++THEREARNCRGUMENTSINTHAFC ICN4359 +++++THECLFUNCHASNCARGUMENTSNARK RREPLA CBYNUL 44444360 +++++THECLFUNCHASNCARGU ENTSARK REP A CYN LL444443611 PCEM*****£(DS»VERSE»)362 SlDStVERSEltTCNCNSAVAGEHU TINGSCENE(t)NYCLD LI HTTHH AD ONGR C )363^ +++++THEREARNCRGUNENTSITHAFU CIC+3641 +FCRNWITHNARKERS,ARGUNENTSCFLFUNCTIOIGN REC+++365 TOMECNESAVAGEHU TINGCENtNYS LDELI HTTHH AD ONGR CE366
367
+TCENDRACJCB,TYPE*ICCLIJNN144444368 £(DS*VERSE2»ANDFRANTICHU RYCFTHEHASECT T(t)P RSUEU)ANDB INGO369







**************TEST-I5FUNCTIONSRS*PS*CL*CS*SS**-s* « *'!<*** *:'!,*i!::<<***5i!*5M*363 +++++TFISPSFUNCTICNHASNULLSTRING ++++384 +TCENDRACJCB»TYPE'ICCLUMN1385 ++THERARNCRGUM NTSINT AFUNCTI N44+++386 +++FCRMV%ITHNCMARKERS»ARGUM NTSFLFUN TICNIGNOREC4++++387 HEGAVEUSTHISETERNALSPRI GW ICHH REENAM LSV YTHING,388 +++++TCENDTRAJCB,TYPE•ICOLUMN14 ++389 +THEREARENCRGUM NTSINHAFUNCICN444390 ++FCRMWITHNMARKERS,ARGUM NTSCFLFUN TICNIGNCREC4++++351 HEGAVEUSTHISETERNALSP I GWHICHH RENAM SV YT ING,392 +++++TCENDTRAJCBtTYPE'ICOLUMN14 ++383 GIVENAMFORTEXT354 GIVETHEXT355 GIVETHNAMCFEXTYCULL396 +++++THEREARNCRGUM NTSINTHAFUNCTICN+++++397 +FCRMWITHNMARKERS,ARGUMENTSCFLFUNCTICNIC- 4358 HEGAVEUSTHISETERNALSP GWHICHHEREENAM LSV YTHING,359 +++++TCENDTRAJCB,TYPE•ICCLUMN1 +++4C0 +THEREARENCRGUMENTSINHAFUNCC4 1 ++FCRMWITHNMARKERS,A GUMENTSCFLFUN TICIGNCR C+44 2 GIVENAMFCRTEXT4C3 GIVETHEXT4C4 GIVETHNAMECFEXTYOULL4C5 +4+++THEREARNCRGUMENTSINTHAFUNCC+♦6 +FCRMWITHNCMARKERS,ARGUMENTSFLFUNCTICIG O EC407 ANDSEN STHEFCWLCUSICAREND I YVISITSTHR UGHHA408 +TFEREARNCRGUMENTSINTHAFUNCIC 44 9 44++FCRMWITHNMARKERS,ARGUMENTSCFLFUN TICIGN R 4410 GIVENAMEFORTEXT411 GIVETHEXT412 GIVETHNAMECFEXTYOULL413 +++++THEREARNCRGUMENTSINTHAFUNCTICN44+++414 +4+++FCRMWITHNMARKERS,ARGUMENTSOCLFUNCTICIGN0REC44+++15 HEANGSISHADETHOR NGEB IGHTLIKGOLDEMPSIR NNI416 44+++TFERFARNCRGUMENTSINTHAFUNCTI N4+4++17 +4+++FCRMWITHNMARKERS,ARGU ENTSCLFUNCTICIGN0REC44+++18
PAGE12
GIVENAPEFCRTEXT +++++THEREARCRGUPENTSINTEAFUNCTICN++4++ +++++FCRPVvITHNBARKERS»A GUPENTSCFIFUN TICNIGN0RED44+++ +++++THEREARNCRGUP NTSINTEAFUNCTIC +4 +++++FCRHKITNEARNERS,ARGUPENTSCFLFUNCTICNIGNCREC+4+++ +TEEREARNCRGUMENTSINT AF NCTIC 44444 +++++FCRPKITHNEARNERS»A GUEENTSCFLFU TICIGN0REC4444 VERSE1**HEGAVELSTHIST RNALSP GK CEEERNA LSV RYTHING,E SE2 **ANDSENDSTHEFCKLCUICAREND ILYVISITST RCUGERVE S 3** HEANGSISHADESTHGRANGEB I HTLIGOLD NL PPSIRI T GIVETEXT +++++TEISSTRINGHASNULLVAL E44444 4+44+DS"" GIVETENARECFXTYCULL ENDTRACJCB»TYPEINCCLUPN144444 «*4itt***«******j5ST-16FUNCTICNSRS*PS*CL*DS*SS**<* *»****4**'S:>!-«^4*«*4'i'** 44444THISPSFUNC ICNHASNULLSTRING44444 44++4TCENDTRAJCB, YPE■IC LUPN14 444 +++++THISPSFUNC ICNHANULLSTRING+4444 4+44-TCENDRACJCB,YPE«IC LUPN1 4444 +++44TEISPSFUNC IONHANULLSTRING+++++ +4TCENDRACJCB,YP'IC LUPN1444 +++++TEISPSFUNC ICNHASNULLSTRING+++4+ +TCENDRACJ B,YPE'ICCLUPN1444 ++++4THISPSFUNC ICNHASNULLSTRING+++++ +TCENDRACJCB»TYPE'IC LUPN144444 +TEEREARNCRGUMENTSINTHAFUNCIC444 +++++FCRPKITHNPARKERS»A GUPENTCFLFUN TICN GIVENAPE*x$*4$ +++++TEEREARNCARGUP NTSINTEAFUNC ICN+4444 ++FCRPKITHNPARKERS,ARGUPENTSCFLFUNCTICN PROGRAPSHCKINGTHEUSCFAPROCEDURE +++++TEEREARNCARGUPFNTSINTEAFUNCTI N++444 ++FCRPKITHNPARKERS,ARGUPENTSCFLFUNCTICNIGNCREC+4444 ICN0RED44444 ICNOREC+4444
A19 A20 A21 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456
rv> VJl
PAGE13
GIVENANE********** +TFEREARNCRGUMENTSINT AFUNCTICN+++++ +++++FCRNkITHNARKERS,ARGU ENTSOCLFUNCTIO THENLETNOWHATICANNCTHAVE +++++THEREARNCRGUMENTSINTHAFUNC IO * +++FCRNWITHNCA KERS,ARGUNENTSFLFUNCTIO GIVEINANE********** +++++THEREARNCRGUMENTSINTHAFUNCTI N4++* +++++FCRMWITHNARKE S,ARGUMENTSOCLFUNCTIO NYCHEEROFINODESTR Y +TFEREARNCRGUNENTSITHAU C IC* +FCRNWITHNARKERS,ARGUNENTSOFCLFUN TIO GIVENAE********* +++++THEREARNCRGUNENTSITHAFUNCTION***** +++++FCRNWITHNARKERS»ARGUMENTSCLFUNCTIC WILSTTHUSSING,IAKING,ALTHOUGHPCCRBLIND +++++THEREARNCRGUNENTSITHAFU CC +++++FCRNWITHNARKERS,ARGU ENTSOCLFUNCTIC GIVENANE*********11
IGNOREC4-M+ IGNOREC+****- IGNORED***** IGNORED***** IGNORED**+ BOY IGNOREC*****
+++++TFEREARNCRGUNENTSITHAFUNCTICN+++++ +++++THEREISNOSUCHFORNNST RTeCALL D***** +CL" +++++THISPSFUNCTICNHASNULLSTRING***** +++++THEREARNCRGUNENTSITHAFUNCTICN+++++ *++++FCRNWITHNOARKERS,ARGUNENTSOCLFUNCTIC GIVENAFE**********
IGNORED*****
ENDTRACJOB,TYPE'ICCLUNN1+***+ FUNCTICNSRS*PS*CL*CS*SS1>***B********************* STORECFFCRNS XINRSNITHHASAEATITFEOU EOFCONNCNS X2THECLASSICROUTECNICNIGHTS N X3AFTERLUNCHYOUCONTINUEBYTRAINR OISE ERVEDF CL XAHEWENTTCPARISITHFEINT NT ONCFLEA NGFR CH





THEDEFINITIONCFFCRRSBEG NS495 +EHRORFUNCTICN,CCMRAISMI S NGAFTEFIRSTARGUMENT4444496 +++++CLX1"TAYL0R"FLA"ITY"LGNCCN497 MRTAVLCRHASFL TINHECITYFLCN CN498 +TFEREARNORGUMENTSINTHAUNCIC+499 +++++THECLFUNCHASNCARGURENTSRARK REP A ECBYNULH++++S O +++++TFECLFUNCHASNCARGUMENTSARK REP A CBYNULL++4++5 1 +++++TFECLFUNCHASNCARGURENTSARK REP A CBYNULL4++++5 2 +++++TFECLFUNCHASNCARGURENTSRARK REP A CBYNULL++4++5 3 CLASSICTO5C4 THECLASSICRCUTECIDNIGHTS N5 5 +++++TFEREARNCRGUMENTSINTHAFUNCTICN+++++506 +++++THECLFUNCHASNCARGURENTSRARK REP A CBYNULL+++++5 7 +++++TFECLFUNCHASNCARGURENTSARKEREP A ECBYNUL -M4++5 8 +++++THECLFUNCHASNCARGURENTSRARK REP A CBYNULL++4++5 9 +++++THECLFUNCHASNCARGURENTSRARK REP A CBYNULL++4++510 CLASSICTC511 +FCRRWITHNCRARKERS»ARGUMENTSFLFUN TICNIGNCRE-»++512 AFTERLUNCHRARKE 1CO TINUERA 3RKER4A ER2RCOISES V CA51' KER1514 +++++THEREARNCRGURENTSINTHAFUNCTI N+++++515 +4TFEREISNCSU HFC RNSTC ETECALL C44444516' ++CL"X5517 +++++THISPSFUNC ICNHASNULLSTRING+++++518 +++++NUR8ERCFARGURENTSLESSTHANNCBARKE S»519 NOMARKERS-NCARGR RKERSREPLA ECBYNULL+++++520 +++++NLRBERCFARGUMENTSLESSTHANCARKE S521 NOMARKERS-NCARGR KERSEPLACECBYNUL +++++522 AFTERLUNCHYOUCO TINUEBYTRAINRC RISE E V CY U523 HEWENTTOSTOCKHOLMITHHEINTE TIONCFM NGFRIENCS524 +++++THEREARNCRGURENTSINTHAFUNCTI N4++++525 +++++THECLFUNCHASNCARGUMENTSARK RREPLA CBYNUL 4+4++526 44444TFECLFUNCHASNCARGUMENTSARK REP A ECBYNULL+++++527 ISMY528 +++++THEREARNCRGURENTSINTHAFUNCTICN+++++529 +++++THECLFUNCHASNCARGURENTSARK RREPLA CBYNUL +++++530 +++++TFECLFUNCHASNCARGUMENTSRARK REP A CBYNULL+++++531 ISMY532
PAGE15
THISISNYBOOK +++++TCENDTRAJCB,TYPE•ICOLUMN144444
+TFISPUNCTIONHASNULLSTRING+++++ +TCENDRACJCB,TYPE'ICOLUMN144444 ++TCENDTRAJCB,YPE'ICOLUMNI44444 ****«*«**«***KTEST-18FUNCICRSRPS^CL'CS^SSs***® * 5!'******'!'******^*^* +++++TFISPSFUNCTIONHASNULLSTRING+++++ +++++TCENDTRAJCB,TYPE*ICOLUMN1 ++ +++++THISPSFUNCTIONHASNULLSTRING+++++ +TCENDRACJCB»TYPE'ICOLUMN144444 +++++THEREARNCRGUM NTSINTHAFUNCO 4+ 44444FCRNWITHNMARKERS,ARGUMENTSCLFUNCTIO WITHHEAVYM3OF ENlCURNNY2WOE 44444TFEREARNORGUMENTSINTHAFUNCTICN44444 4++++FCRMWITHNMARKERS»A GUMENTSOFCLFUNCTIO WITHHEAVYNN3IOF ENMMlOURY2WOE 44444THEREARNCRGUMENTSINTHAFUNCTI N44444 4444+FCRNWITHNCMA KERS,ARGUMENTSOFLFUN TIO WITHHEAVYMARKER3IOF NN 1OURYNARKER2 44444TFEREARNCRGUMENTSINTHAFUNCTICN444+4 44444FCRNWITHNMARKERS,ARGUM NTSOCLFUNCTION WITHHEAVYSIGHSOF ENHEARYOUMOURYAPLE SWOE +THEREARENCRGUMENTSINHAFUNCCN44444 44444FCRMWITHNCMARKERS,ARGUM NTSLFUN TIONIGNOREC 4444 44444THEREARNCRGUMENTSINTHAFUNCTICN44444 44444TFEREISNOSUCHFORMNSTTeCALL D444 44444CL" 44444THISPSFUNCTIONHASNULLSTRING+4444 44444THEREARNORGUMENTSINTHAFUNCIO++4 44444FCRMWITHNMARKERS,ARGUMENTSOCLFUNCTIOG O EC+44
IGNCREC+4444 ICN0REC44444 IGNORED44444 WOE IGN0REC444
533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 50 551 552 553 554 555 556 557 558 59 560 561 562 563 564 565 566 567 568 569 570
iv> co
PAGE16
+++++TCENDTRAJCB,TYPE'ICOLUMNI 444+ «***a«*******.»TEST-19FUNCTICK +++++THISPSFUNCTICNHASNULLSTRING++4++ +++++TCENDTRAJCB,YPE•IC LUMN1 +4++ +++++THEREARNORGUMENTSINTHAFUNCC44 +++++FCRMWITHNGMARKE S»ARGU ENTSCLFUNCIICIGNCRE 44444 £(DS.X,Y) +4THEREARENCRGUM NTSINTHAFUNCIC 44444 4++++THECLFUNCHASNCARGUMENTSMARK RREPLA DBYNUL 44444 +++++THECLFUNCHASNCARGUMENTSMARK REPLA CeYN LL44444 £(DS») PSFUNCTICNHASNULLSTRING44444 ENDTRACJCB»TYPE•ICCLUMN144444 +THEREARNORGUMENTSINTHAFUNCCN44444 44444FCRMWITHNMARKERS,ARGUMENTSCLFUNCTICIGNCRE 44444 £(DS,VERSE1,THEFONDCCMPLAIN (,)MYS NG(,)DPRCVE) +THEREARNCRGUMENTSINHAFUNCCN44444 +++++FCRMWITHNOMARKERS,ARGU ENTSOCLFUNCTICIGNOREC44444 +THEREARNORGUMENTSINTHAFUNCCN44444 44444TFEREISNGSUCHFORMNSTTOBCALL D444 +444CL"VERSE1 4++++THISPSFUNCTICNHASNULLSTRING44444 £(DS»VVWWWi) +THEREARENCRGUM NTSINTHAFUNCIC 44444 44444THEREISNOSUCHFORMNSTTBCALLED444 44CL" 44444THISPSFUNCTICNHASNULLSTRING44444 +++++THEREARNCRGUMENTSINTHAFUNCTI N+4444 +44FCRMUTHNCMARKERS*ARGUM NTSOFLFUN TIONIC- 0REC £(DS»VERSE2ANDJUSTIFYTHLAWSCJCV ) +THEREARNCRGUMENTSINTHAFUNCTC4444 +FCRMWITHNOMARKERS,ARGUMENTSOFLFUNCTICI ED44 +++++THEREARNORGUMENTSINTHAFUNCTICN++4++ +++++THEREISNCSU HFORMNST RTECALL D4 +++ +CL"VERSE2 +++++THISPSFUNCTICNHASNULLSTRING+++++
571 572 573 57A 575 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 551 552 593 554 555 596 557 558 559 6C0 6C1 6C2 6C3 6C4 6C5 6C6 6C7 6C8
IV) OJ vo
PAGE17
+THEREARENCRGUMENTSINTHAFU CTICN4 +++++THEREISNOSUCHFCRNNST RTEECALL C44444 ++CL" +++++THISPSFUNCTIONHASNULLSTRING ++++ +THEREARNCRGUMENTSINHAFUNCICN44444 +FCRNIfllTHNARKERS,ARGUNENTSOFCLFUN TIONIG O EC +TCENDRACJC8»TYPE1ICCLUNN44444 a*****jiiTESTFCRUNCTIONS»TF PS" +++++THISPSFUNCTIONHASNULLSTRING ++++ +TCENDRACJOB,YPE'ICOLUMN144444 RS DS"1"<£(PS»OORCULl)THECENTREOFNYSI FULARTH£(,1£R)iL •SIRS))) CL"1 +++++THEREARNCRGUMENTSINTHAFUNCTICN+++++ +FCRNWITHNCARKERS»ARGUMENTSOFLFUNCTIOIG ORED PS"PCROUL,THEENTRFNYSI FULEAR H POORSOUL,THECENTFNYI FULEAR H RS SS"1"SOUL"EARTH RS CL"1"EARTH"SCUL DS"1£(P»CGREARTH,)THECENT EOFNYSI FULOU{1,.L ,£(RS))) CL"1 +TFEREARENCRGUNENTSIHATFUNCC +FCRNWITHNOARKERS,ARGUNENTSOFLFUNCTIOIG EC PS"POOREARTH,THECENTRFNYSI ULCU POOREARTH,THECENTFNYSI ULCU RS TF +++++THEREARNCRGUNENTSITHAFUNCTICN+++++ +Sc;"l" +THEREARNCRGUNENTSIHAFU CCN4 +FCRNWITHNARKERS,ARGUN TSOFCLFUN TIONIGNO ED*44+4








**«****«-»**«« « **2TESTFCRUN TIONSTN»TF****** ****** * ****651 PS"652 PSFUNCTIONHASNULLSTRING+++++653 ENDTRACJCB,TYPE■ICCLUNN1+++++654 RS655 DS"BUILDLINE"1ANH SOG656 S"3UILCLINE"1"657 DS"THISTHING"CNENA658 DS"WTM"1WENTTCNCR,659 SS"WTN"1"660 TF661
662 663







■»«*■»■»******»*****#*»3TESTFCRUN TIONSTNt F**®******************** *684
PAGE19
OS""WHCSEM1NCTHI2ARE685 S"M12686 RS687 DS"X1"1LONGTC2BA K(,) D3HATANCIENTTRACK688 RS689 DS"X2"MARKER!REACHTH TPL IN!,)ARKILEFNYM KERS690 RS691 DS"X3 BUTAHMARKER1ERSWITH2STAYM 4692 RS693 DS"X41MMTHISLSTFALLS2M (,)INAT3VR(,)RETURN694 SS"X2"MARKER1"MARKER2"MARKER3695 SS"X4"1MM"2MM"3MM696 S"X1"1"2"3697 CL"698 +++THEREARENCRGUMENTSINHAFUNCC*699 CLFUNCHASNCARGUMENTSMARK RREPLACECBYN LL++4++7 0 CLFUNCHASNCARGUMENTSMARK REPLACEDBYLL4+4+*7 1 PS"WHOSEACTHIRE7 2 WHOSEACTHIRE7 31 CL"X1"HCWI"TRAVEL"TREADAGAIN704£ PS"0HCWILONGTCRAVELBACK,ANDEAGAIH TNCIE TT CK7 5w CHOWIL NGTCRAVELBACK,ANDT EAGAIH TNCIE TR CK7 61 CL"X2"THATIMIG TNCECRE W REFIRST"GLCRICUST AIN7 7 PS"THAIMIGHTCNCECRREACHTHAPL IN,W EREF RSL FYGL RICUSI7 8 N7C9 THATIMIGHTCNCECRRE CHAPL IN,WHEREF RSL FYGL RICUST I710 CL"X3 MYSCUL"TCCM CH711 ++++FCRMWITHNMARKERS,ARGU ENTSCLFUNCIICNIGNC EC+4+++712 PS"BUTAHMARKER1SWITHMARKE 2STAY4713 BUTAHMARKER1M 3WITHARK 2STAYE 4714 SS"X3"MARKER1"MARKER2"MARKER3"MA KE A715 CL"X3"MYSCUL"TCCM CH716 ++++4NIMBERCFARGUMENTSLESSTHANCMARKER717 NOMARKERS-NGARGM RKERSREPLACEDBYNIJLL+4718 +++++,NUMBERCFARGUMENTSLESSTHANCOMARK R719 NOMARKERS-NOARGM RKERSREPLACECBYNULL+4++4720 PS"BUTAHMYC LWITHT CUCTAY721 BUTAHMYSCULWITHT CCTAY722
PAGE20
CL"X4"ANDWHEN"TCT EURN"STATICORE PS"ANDWHENT ISDUSTF LLSCEUR ,INASTA EICCPE,RETURN ANDWHENT ISDUSTFALLSCEUR ,IT ATSTA ECCP ,RETURN CL""PASSIONS"PASTERS PS"WHOSEASSI NSNOTHP STFRR WHOSEPASSIONSNCTHITERR TF +++THEREARNORGUMENTSINHAFUNCC4 +++++TFECLFUNGHASNOARGUMENTSPARK RREPLAC DYN LL444++ +++++TFECLFUNCHASNCARGUPENTSPARK RREPLA DBYN LL4+4++ +THEREARENCRGUPENTSINT AFUNCIC 444 CLFUNCHASNCARGUPENTSPARK RREFLACEDBYN LL44444 CLFUNCHASNCARGUPENTSPARK RREPLACEDBYN LL+4444 CLFUNCHASNCARGUPENTSPARK RREPLACEDBYN LL444++ +TFEREARNCRGUPENTSINHAFUNCC 44+THECLFUNCHASNCARGUP NTSPARK REPLACEDBYLL +++++THECLFUNCHASNCARGUPENTSPARK RREPLAC DBYN L 44444 ++4++THECLFUNCHASNCARGUPENTSPARK RREPLACEDBYN LL44444 +++++TFEREARNCRGUPENTSINTHAFUNCTICN444+4 +++++TFECLFUNCHASNCARCUPENTSPARK RREFLA CYN LL +4++ 4++++THECLFUNCHASNCARGUPENTSPARK RREPLACEDBYN LL444+4 44444THECLFUNCHASNCARGUPENTSPARK RREPLA CBYNULL 4444 4++++ThECLFUNCHASNCARGUPENTSPARK REFLAC CBYLL44444 +THEREARENCRGUPENTSINTHAFUNCIC 44444 4++++THECLFUNCHASNCARGUPENTSPARK RSREPLA ECBYNUL 44444 CLFUNCHASNCARGUPENTSPARK RREPLACECBYN L 44444 CLFUNCHASNCARGUPENTSPARK RREPLACECYN LL44444 WHOSENOTHIARE***L NGTCBA K,NCATANCIENTTRA K***HHPLAI N,ILEFTPY*BUTAHWITHSTAY**HISDUSTFALLS,INT ARE URN PSFUNCTIONHASNULLSTRING44444 ENDTRACJCB,YP'ICCL'JPN144 4 ENDTRACJCB,YPE1IC LUPN444 TESTFCRUNCTIONSTN,TF******«****************** SS""PARKER1"PARKER2"PARKER3"PARKER4"PARKER5
723 724 725 726 727 728 729 730 731 732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 749 750 751 752 753 754 755 756 757 758 759 760
IV)
PAGE21






**«**■»****«*#a<5TESTFCRUNCTICNS,TF* **44^792 RS793 DS"DD"T89NK80WMANYRCYALB ESLE PW9 89NT8 SEEAR6STO ES7 4 SS"CC"1"2"3"4"5795 S"DD"6 7"8"9796 TF797 FIRSTVERSE*PORTALITY,BEHCLCANCARWHATCH NGEFFLEI R798
ro
PAGE22












a■#«**********■»•#7TESTFORN.TFUCIS$824 DS"ABABMTCVEGREEKW LLSF CRRUINBAR .825 SS"ABAE"GREEK826 DS"BABA"£(CL,ABAB,ATHENIAN)827 PS"£(CL,3ABA)828 £(CL,BABA)829 CL"BA83C 44444THEREARNOARGUR NTSINTHAFIJCO+4831 44444FCRRWITHNORARKERS.ARGU ENTSCLFUNCTIOICN0REC44444832 PS"£(CL,ABAB,ATHENIAN)833 £(CL,AEAB,ATHENIAN)834 CL"BABA835 44444TFERFARNORGURENTSINTHAFUNCCN 4444836
PAGE23































WITHTHATISAWWCW NSCFGCCCLYHUE, NESOFTINNI GDOALO GTHEL TWOFAIRERBIRDSYETDINEVS E $*-f *«#XZ +++++TFEREARNCFCRNSINST E44444 +++++TFEREARNCRGUNENTSITHAFUNCTI N44444 444++TFEREISNCSU HFORNNST RTECALL D 444+4CL" PSFUNCTICNHASNULLSTRINC-44444 ■THEREARNCRGUNENTSITHAFU CICN4444+ +++++THEREISNOSUCHFORNNST RTECALL C 4++CL"XZ4 4





•III +++++TCENDTRAJCB,TYPE'ICOLUMN14 +++ ENDTRACJCB,YPE•ICOLUMN TESTFCRUNCTIONCA +++TFEREARNORGUM NTSINTHAFUNOTIO + +++++TFECLFUNCHASNOARGUMENTSPARK RREPLA CBYNULL ++++ ANDHISDOG +++++TFEREARNORGUMENTSINTHAFUNCTICN+++++ +++++FCRMWITHNOPARKE S,ARGU ENTSOCLFUNC IOIGNOREC* ONEPAN +TFEREARNORGUMENTSINHAFUNCO4 +++++THECLFUNCHASNOARGUMENTSPARK RREPLACECBYN LL++4+4 toENTTOMOW, +THEREARENORGUMENTSINTHAFU CTICN +FCRPtolTHNOPARKERS,A GUMENTSOFCLFUN TIOIGNORE+-♦-» WENTTOMOWAEADOW. 4*4**qiILDLINE *44**THISTH!NG ++TFEREARENOFORMSINS +++1THEREARNOFORMSINSTCRE +TFERFARENORGUMENTSINHAFUNCC +++++TFEREISNOSUCHFORMNST RTECALL D+++ +CL"8UILDLINE PSFUNCTIONHASNULLSTRING+++++ ENDTRACJCB,TYPE•ICOLUMN1+4+++ ENDTRACJCB,TYPEINCOLUMN144+4+










LETENCLESSPEACEY URST CFASTH ARTACCO D +++++TFEREARNCRGUR NTSINTHAFIJNOO
J1 992 qq^
i»Lnl\v_"*uI.t\j1>r4!'iUXLiNtt*tt





1fLI*LHnil>!wXi\jvji't*'** 44444TFEREARNCRGUMENTSINTHAFUNCTICN-M4 14j.ii.Ti.pDcT<;N;pClfHFPRKK!C HRHfCA1i+
99( SS8 CCQ





































'*1"Li■M>J—'X\■.wll>..>I1Uv +TFEREARNCRGUMENTSINHAFUNCC ++THECLFUNfHASOARGIiRFNTSRARK RFPIACFOPYN111144 4
lull 1018
1PQ
'1iLv.!W\/rljINCl>jULNJt<Mfi\I'_r4»INvJL-L.*Tt +++++TFECLFUNCHASNCARGUMENTSARK REPLACEDBYN L ++++ +TFFCLFUNDHASNOARFIIRFNTSARKFRFPIf PPYlil14
iL7 1C2C
1P9







ttttt|r ALHr\'NHDUUTLINIJ1iNI HI IIUIL N'T tt 44444THECLFUNCHASNCARGUMENTSARK RREPLACEDBYN L 4444
1Li2!> 1C26
PAGE28
■THECLFUNCHASNCARGUMENTSBARK RREPLACEDYN L *++++ CLFUNCHASNCARGUMENTSMARK RREPLACEDBYN LL+++++ CLFUNCHASNCARGUMENTSMARK RREPLACEDBYN L *+*++ CLASSICTC
+FCRRWITHNOARKE S,ARGUMENTSOFCLFUNCTIOIC- D AFTERLUNCHNARKE 1CONTINUEM SAK R2ROOMISE ERVED KER1 +++++THEREARNCRGUMENTSINTHAFU CTICN +++++TFEREISNOSUCHFORNNST RTBCALL D+++ ++CL"X5 +++++THISPSFUNCTIONHASNULLSTRING ++++ +++++NUNBEROFARGUMENTSLESSTHANCARKE NONARKERS-NGARGKERSREPLACEDBYULL+-H +++++NLNBERCFARGUMENTSLESSTHANCARKER NONARKERS-NGARGKERSREPLACEDYNUL +-H++ AFTERLUNCHYOUCONTINUEBYTRAINR OMISESERVEDFY HEWENTTOSTOCKHOLMITHEINT NTIONCFMEE INGFR NDS +THEREARNCRGUMENTSINHAFUNC■+ +++++THECLFUNCHASNCARGUMENTSMARK RREPLACECBYULL+++++ +++++THECLFUNCHASNCARGUMENTSMARK RREPLACECBYN LL ++++ ISMY +THEREARNCRGUMENTSINAFUNCC ++4THECLFUNCHASNCARGUMENTSMARKERREPLAC CBYN LL++4++ +++++THECLFUNCHASNCARGUMENTSMARK RREPLACECBYL * +++ ISMY THISISMY8CCK 'INCOLUMN1++4+++++++TCENDTRAJOB»TYPE $̂5}tsj: *****X2 x4 *4***X1 #*x3 +++++THEREARNOFORMSINSTC E+++++ +++++TFEREARNCFCRMSINST E+++++ +++++TH1SPSFUNCTIONHASNULLSTRING+++++ ENDTRACJC8»TYPE»ICOLUMN1+++++
1C27 1028 1029 1C30 1031






+++++TEISPSFUNCTICNHASNULLSTRING ++++IC69 +++TCENDRACJCB.TYPE•ICCLUMN1+ 4++070 +++++THERFARNCFO MSINSTC E+++++1C71 +++++THERFARNCFORMSINSTC E++4++1072 +++++ERRCRFUNCTICN,COMMAISHI SINGAFTEFIRSTGUENT+1073 +++++LNCCHHAHISSING1C7 +++++TFEREARNCFORHSINST0RE+++++1075 +++++THISPSFUNCTICNHASNULLSTRING ++++1 76 +TCENDRACJCB,TYPE'ICCLURN1+4+++077 +++++THEREARNCRGUHENTSINTHAFUNCTICN+++++1078 +++++FCRMWITHNHARKE S,ARGUHENTSCLFUNCTICIGNCREC++4++1079 YOUTHISFULLCFTRO BLESAGECAR1080 +++++THEREARNCRGUHENTSINTHAFUNCTI N*++++1081 +FCRHWITNCHARKERS.ARGUHENTSOFLFUN TICIGNOE41062 YOUTHISFULLCFPLEASANCEAGER1083 NAMEVV1084 ++-THEREARNCFCRHSINSTCRE1085 NAMEVVV1086 +++++THEREARNCFCR SINST E+++++1087 +ERRCRFUNCTION,COHMAISHI SINGAFTEI STGUHENT444441088 +++++LNCCHHAHISSING1089 VV1C50 +TFEREARENCFCRHSINSTCRE1051 +++++THEREARNORGUHENTSINTHAFUNCTIC 444441052 +++S5"VV1053
1G94






+++++THISPSFUNCTIONHASNULLSTRING+++++ +++++TCENDTRAJOB.TYPE»ICCLUNN1 +++ ++++THEREARNCRGUMENTSINTHAFUNCO +++++TFECLFUNCHASNCARGUMENTSARK REPLA DOYNULL ++++ ANDHISDCG +++++TFEREARNCRGUM NTSINTHAFUNCTICN+++++ +++++FCRNWITHNARKERS»ARGUMENTSOCLFUNCTIOIGNORED*4-* ONENAN +THEREARNCRGUNENTSITHAFUN TICN +++++THECLFUNCHASNCARGU ENTSARK REPLA D8YN LL4++++ KENTTCNW, +++++THEREARNCRGUNENTSITHAFUNCTICN+++++ +++++FCRNWITHNARKE S.ARGU ENTSCLFUNCTIOIGNORED***** WENTTCNOWAEADCw. ENDTRACJC3.TYPE»ICCLUNN NAMEBUILDLINE NAMETHISING NANEWTN NAMEWTNAN +++++THEREARNCFCRNSINSTORE***** NAMEBUILDLINE NAMETHISTHING NAMEWT NAMEWTNAN +++++THEREARNCFCRNSINST E+++++ +++++ERRCRFUNCTION,CCNMAISI SI GAFTEFIRSTARGUN NT+*+*+ +++++LNCONNANISSI G BUILDLINE THISTHING WTM WTNAN +++++THEREARNCFORNSINSTC E+++++ 'SFUNCTIONHASNULLSTRING***** ENDTRACJC8.TYPE•ICCLUNN








+++++THISPSFUNCTICNHASNULLSTRING+++4+ +++++TCENDTRAJCB»YPE'ICOLUMN1 + STORECFFCRMS XIMRSMITHHASAEATINTHEOU ECFOMMONS X2THECLASSICRCUTECMIDNIGHTS N X3AFTERLUNCHYCUCONTINUEEYTRAINROOMISE ERVEDF XAHEWENTTCPARISWITHHEINT N IONCFLEA N NGFR CH THEDEFINITIONOFFORMSBEGIN +++++ERRCRFUNCTION,CCMMAISMI S NGAFTERSTRGUME T4 +++++CLXI"TAYLOR"FLAT"CITY"LONDON MRTAYLCRHASFLATINHECITYFLCNCCN +++++TFEREARNORGUMENTSINTHAFUNCC4 +++++THECLFUNCHASNCARGUMENTSMARK RREPLACECBYN LL44444 4++++THECLFUNCHASNCARGUMENTSMARK RREPLACEDYN LL44444 44444THECLFUNCHASNCARGUMENTSMARK RREPLACFCOYN LL 4444 44444-TI-ECLFUNCHASNCARGUMENTSMARK RREPLACECBYN LL 4444 CLASSICTO THECLASSICRCUTECMIDNIGHTS N 44444TFEREARNCRGUMENTSINTHAFUNCTION44444 44444TFECLFUNCHASNCARGUMENTSBARK REPLACECEYN LL44444 44+4+THECLFUNCHASNCARGUM NTSMARK RREPLACEDYN 44 4+4THECLFUNCHASNCARGUMENTSMARK RREPLAC CeYL4 +++++THECLFUNCHASNCARGUMENTSMARK RREPLACECBYNULL444++ CLASSICTO 4++++FCRMWITHNMARKERStARGUMENTSCLFUNCTICIGNCREC444++ AFTERLUNCHMARKE1CO TINUE3KE AM 2ROOMISE ERV DFCA KERl 4++THEREARNCRGUMENTSINHAFUNCC +THEREISNCSU HFORMNTCREECALLEC4 ++CL"X5 +++++TFEREISNCSU HFCRMNST RTECALL C4+ ."X5
11A 11A2 11A3 11AA 1IA5 I1A6 IIA7 11A8 11A9 1150 1151 1152 1153 115A 1155 156 1157 1158 1159 1160 1161 1162 1163 16A 1165 1166 1167 168 1169 1170 1171 I172 1173 II7A 175 1176 1177 1178
IY>
PAGE22
+++++THISPSFUNCTIONHASNULLSTRING+++++ 44444NUNBERCFARGUMENTSLESSTHANCMARKE NCMARKERS-NCARGM RKERSREPLACEDBYNULL+++++ +++++NLMBERCFARGUMENTSLESSTHANNCMARKE S NOMARKERS-NOARGM RKERSREPLACEDBYNUL 44444 AFTERLUNCHYCUCCNTINUEBYTRAINR MISE RV DY HEWENTTC5TCCKHCLMITHHEINTE TIONFM NGFR NDS +++++THEREARNCRGUMENTSINTHAFUNCTICN+++++ +++++THECLFUNCHASNCARGUMENTSMARK REPLA DYN LL ++++ +++++THECLFUNCHASNCARGUMENTSMARK REP A DBYN LL 4444 ISMY +THEREARNCRGUMENTSINTHAFUNCC+++ +++++TFECLFUNCHASNCARGUMENTSMARK REPLA CYN LL*+++4 +++++TFECLFUNCHASNCARGUMENTSMARK REP A CBYNULL44444 ISMY THISISMYBCCK +++++TCENDTRACJCB,TYPE'ICCLUMN144444 NAME NAMEX2 NAMEX4 NAMEX1 NAMEX3 44+4+THEREARNCFORMSINST0 E44444 NAME NAMEX2 NAMEX4 NAMEXI NAMEX3 44444TFEREARNCFC MSINST E+4444 4444-+ERRCRFUN TIONtCOMMASI SINGAFTERSRGUMT4 +4444LNCCMMAMISSING X2 X4 XI X3 44444THEREARNCFORMSINST E44444 SPSFUNCTIONHASNULLSTRING44444
1179 118G 1181 1182 1183 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1199 12C0 12C1 12C2 12C3 12C4 12C5 12C6 12C7 12C8 12C9 1210 1211 1212 1213 1214 1215 1216
ro VJ1 vji
PAGE33
+TCENDRACJCB,TYPE•ICOLUMN144444 ENDTRACJCB,TYPE•ICOLUMN144444 #**»**«■»«**■****««**TES -4LNFU CTION****#******* *1'********* *** ******* PSFUNCTIONHASNULLSTRING+++++ ENDTRACJCB»YPE'ICOLUMN144444 +NLMBEROFARGUMENTSLESSTHANOFM RKER NOMARKERS-NCARGMA ERSREPLACEDBYNULL44444 +++++NLMBERCFARGUMENTSLESSTHANOOFM KER NOMARKERS-NCARGBAR ERSREPLACEDYNULL+++++ +++++NLMBERCFARGUMENTSLESSTHANOGM KER NOMARKERS-NCARGM KERSREPLACECBYNULL44444 +++++NUMBEROFARGUMENTSLESSTHANOFM RKER NOMARKERS-NCARGMAR ERSREPLACEEYNULL+++++ WHENBIRDSDOSINGHEYACIING,SWE TLCV RSVTSPR NG. SOTRUEAFCCLIL V,THINYCURWILL,THOUGCANYTHING,HETH KSN ILL.W.SHAKSPEARE ftII +TCENDRACJCE,TYP*ICOLUMN144444 NAME NAMEXZ +++++THEREARNCFO MSISTCRE+++++ NAME NAMEXZ +++++TFEREARNCFO MSISTCPE 44+ 44.444ERRCRFUNCTION,COMMAISMISSINGA TEFIR TG MEN4 +4LNCOMMAMISSING XZ +THEREARNOFO MSISTC E4444 44444THISPSFUNCTIONHASNULLSTRING 44 4 44444TCENDTRAGJCB,TYPE*ICOLUMN14 +++++THISPSFUNCTIONHASNULLSTPING44444 ENDTRACJOB,YPE'ICOLUMN144444














+THISPSFUNCTICHANULLSTR NG1287 +++++TCENDTRAJCB,TYPE1ICCLUMN14+44+288 +++THEREARENCRGUM NTSINTHAFUNCIC1289 +++++THECLFUNCHASNCARGUMENTSMARK REF A CEYN LL +4++129C +++++THECLFUNCHASNCARGUMENTSMARKERREPLAC CYN LL +4++1291 +++++THECLFUNCHASNCARGUMENTSMARK REP A CBYNULL+++++1292
PAGE35






«*4fi#kajFST-7LNUNCTI5♦X1317 44444-THISPSFUNCTIONHASNULLSTRING+441318 +4444-TCENCTRAJOB,YPE«ICOLUMN14439 £(CL,B)132 +THEREARNCRGUMENTSINTHAFUNCO444441321 +44+4FCRMNITHMARKE S.ARGU ENTSOCLFUNCTIOIGNOREC444441322 £(CL,A,GIVE,LIVE)1323 4-4-4-+THEREARNCRGUMENTSINHAFC '41324 44444FCRMWITHNOMARKERS.ARGU ENTSOCLFUNCTIOICNOREC444441325 THESEDELIGHTSIFHOUCANSTGIVE,MIRT ,WTT EANL V .1326 NAMEA1327 NAMEB1328 +4+44THEREARNCFORMSINSTC E444441329 NAME1330
PAGE36
NAMEB +•+THERARNCFORMSINSTCRE +ERRCRFUNCTION.COMMAISMI SINGAFTEF STGUT +++++LNCOMMAMISSING A B +++++TFEREARNOFORMSINSTC E+++4+ ENDTRACJC0»TYPE•IOLUMN1+++++ +++++TFISPSFUNCTIONHASNULLSTRING ++++ ENDTRACJOB.TYPE'ICOLUMN14+44+ +TCENDRACJOB.TYPE'ICOLUMNi4 +++++THISPSFUNCTIONHASNULLSTRING ++++ +++++TCENDTRAJOB.TYPE'ICOLUMN14
+■4-4-THEREARENCRGUM NTSINTHAFUNCON +FCRNV*ITHNCMARKERS»ARGUMENTSOFLFUNCTIONIG EC44 OK +TFEREARENORGUMENTSINHAFUNOC++ +■FORMKITHNMARKERS.ARGUMENTSOFCLFUNCTIOIG 0 EC4 TKOMENKENTCKAEADOWTWO ENDHISDOGK T OKAMEADOW +THEREARENCRGUMENTSINHAFUNCO +-4-FORMKITHNCARKERS.ARGUMENTSFCLFUNCTIOG OE THREEMENKENTOCKWAEADOWTHREEWO DIS DOGKENTTM WAEADOW +THEREARNCRGUMENTSINHAFUNCC +++++FCRMKITHNMARKERS.ARGUMENTSOCLFUNCTIOIGNORED+++++ NAMESONG NAMESING +++++THEREARNCFORMS NAMESONGINSTCRE+++++
1331 1332 133 1334 1335 1336 1337 1338 1339 134C 1341 1342 1343 1344 1345 1346 1347 1348 1349 1350 1351 1352 1353 1354 1355 1356 1357 1358 1359 1360 1361 1362 1363 1364 1365 1366 1367 1368
IV) \_n vo
PAGE37
NAMESING +TEEREARMlFORMSINSTC E 4++++ERRCRFUNCTION,CCMMAISHISSINGAFTEIRSTRGUME T44444 4++++LNCOMMAMISSING SONG SING +++++TFEREARNCFCRMSINSTC E+++++ +++++THEREARNORGUMENTSINTFAFUNCC4 +++++TFECLFUNCHASNCARGUMENTSMARK RREPLACEDYNULL+4+++ +++++THECLFUNCHASNCARGUMENTSMARK REPLACECYN LL44+++ +++++TFECLFUNCHASNCARGUMENTSMARKERREPLACECBYULL+4+++ HENTTCMOWWENTAMEACCWNDISC GO +++++TFERFARNCRGUMENTSINTHATFUNCC4 ++FCRM1WITHNCMA KERS,ARGUM NTSFLFUNCTICNIG RED +THEREARENCRGUMENTSINHATFUNCIC CLFUNCHASNCARGUMENTSMARK RREPLACECBYN LL44444 CLFUNCHASNCARGUMENTSMARK RREPLACECBYN LL444+4 +++++THECLFUNCHASNCARGUMENTSMARKERREPLACECBYNULL44+++ WENTTCMOWAEACCWNHISC GENTOM O +++++TFEREARNCRGUMENTSINTHAFUNCTICN+++++ +FCRMWITHNMARKERS»ARGUMENTSCFLFUNCTICNIGNCREC4++++ 4++++TCENDTRAJCB» YPE'ICCLUMN14 P"7FUNCTICN**1!flll****',,-91,*fl,t**:<:,!!*)!<*5l:*'i0«!***5![5»:'5'***'it PSFUNCTICNHASNULLSTRING4++++ ENDTRACJCB,TYPE'ICCLUMN1+++++ THEREISNCTSUCHAFORMNST RE4++4+ +++++PF"NAME ITHASS2REFCREBEENUGG STEDIM RYWASACTUALLYO NO27 HNC£1 TEWASALTEREDCS28 H3CR CRO0S3CICITHFE TFVIRG 2. +++++THEREISNOTSUCHAFORMNSTCRE4+4++ 4444+PF" DURINGTHEW CLECFISPERID,FAMETONRLCOCGENERALLYONS D REDA NIENTSCAPEGOATWHICHTBLAMEABNCRMALITSFTEMPER. DURINGTHEW OLESIISPERICC,HAMLT NBLCOCGENER LLYSID EDA
S2DA CONVE CCNVE


















+++++THISPSFUNCTICNHASNULLSTRING+ ++1472 +++++TCENDTRACJCB.TYPE'ICCLUYN1++1473 BEINGYARKER1SINCEYARKE 2YER3FORTHSU JE TCFYARK 4Q E NC1474 OTS,IWISHEDTCESTFORYYSELFHTRU HYA KER5CFANLEGENDSWHICHS1475 RROUNDECHERARE.1476 BEING£1SINCE2YA3FORTHESUBJECTCF£4QOSC TS,IWI EDTES1477 TFORYYSELFHETRUTH£5CFANLEGENDSWHICHSURRCU DECHERNA E.1478 BEINGPOSSESSEDSINCCHILCH CCYAPAS NF RTSUEJE TCFY RQ N1479 COTS,IWISHEDTCESTFCRYYSELFHTRUTHCRFALSEH OCFTHY NYLEGENDSWL48 ICHSURRCUNDEDHERNAYE.1481 FINDOUTWHATYARKER1YUSHAVEBEENLIKAPERSCN.1482
PAGEA
FINDGITWHATSIMUSHAVEBEENLIKP R ON. FINDDLTWHATMARYQUEENOFSCO SUSHAVEBEELIKP R ON. ENDTRACJCB,TYPE•ICOLUMN14444+ ENDTRACJCB,YPE*ICOLUMN1+4444 FFUNCTION****51****************'!'*****3!'*3!'****^3!' PSFUNCTIONHASNULLSTRING+++++ ENDTRACJC,TYPE'ICCLUMN1++4++ THESESTARKCONDITIONSFOUNDABL APARALLELIHLITICALC IM TEW H THENPREVAILEDBETWE NCOUNTRIES. THESEARRANGEMENTS,LIKHST PSOFFOR ALDANCEC NV YL TTLT E INGSOFTHEPEOPLECONCERNED. THES1ITIGNSFOUNDAS2INHEP LITICS3ICHT EREVAILEDB W NCO NTRI S. £2ARRANGEMENTS,LIKTHST PS4I,CCNV YL TTLE5FEEL NGS3C NCERNED. +TCENDRACJ08,YPE•ICCLUMN14 THESESTARKCONDITIONSFOUNDABL APARALLELIHPOLI ICAC IM TEW H THENPREVAILEDBETWEENCOUNTRI S. 4-44-4-+TCENDRACJCB,YPE»ICCLUMN1 THESEARRANGEMENTS,LIKHST PSOFFOR ALD NCEC NV YL TTLT INGSOFTHEPEOPLECONCERNED. ENDTRACJCB,TYPE'IC LUMN1++4++ ENDTRACJCB,YPE•ICCLUMN1+4 —6PFFUNCT PSFUNCTIONHASNULLSTRING+++4+ ENDTRACJCB,YPE•ICCLUMN1+4 SHEHADBEENMARRI DATTGCFNINE EN. SI52ATTHEGCF3. £(PS»£(CL,<£{RS)) 4-+4-4-THERFARNCRGUM NTSINTHAFUNCC+++ -•••• •:i
1483 1484 1485 1486 1467 1488 1489 1490 1491 1492 1493 1494 1495 1496 1497 1498 1499 15C0 15C 15C2 15C3 15C4 15C5 15C6 15C7 15C8 15C9 1510 1511 1512 1513 1514 1515 1516 1517 1518 1519 1520
PAGE41
+++++FCRMWITHNPARKERS.A GUMENTSCFLFUNCTIONIGNCREC4++++ HEDI CATTHEGCF55. +++4+THEREARNORGUM NTSINTHAFUNC ICN4++++ 4+FCRPWITHNOPA KERS»A GUENTOFLFUNCTIONIG O EC4444 HEWASPARRIEDTTHGCF76. 44+TCENDRACJ B.TYPE*ICCLUPN1+ ENDTRACJCB.TYPE*IC LUPN144444 *■»«*««#««* <«»»JPST-7ppFUNCT
4-+THISPSFUNCTIONHANULLSTRING44+++ 4+TCENDTRACJCB,TYPE'IC LUPN1+4 THEMARRIAGECFJAPESNDPARYCCNOTSE PT VEB ENPARTICULARLYH PPY ONEITS"EARLYS AGES. THEMARRIAGECFSIDO SNOTE MT VEBEENPARTICULARLYS2NIAR YSTAGES. £{CL»A.JOHNANDMARGARET.UNHAPPY) £(CL♦B) +++++THEREARNORGUM NTSINTHAFUNC ICN4+4++ 4++++FCRPWITHNOPARKERS,ARGUMENTSOFCLFUN TIONIGN R D44+++ £(CL»A»JOHNANDMARGARET,UNHAPPY) +THEREARNCRGUMENTSINTHAF NCTC 4+4 44+++FCRPWITHNPARKERS.ARGUMENTSCFLFUN TIONIGNOR D44+++ THEMARRIAGECFJOHNNDMA GAR TDOESNOSE MTH VEB NPARTICULARLYU H APPYONEITSEARLYSTAGES. ENDTRACJCB.TYPE•IC LUMN14+4+4 4+4++TCENDTRAJCB.TYPE'IC LUPN1 ++4+ PFFUINCTICN*** FUNCTIONHASNULLSTRINC-4444+ ENDTRACJCB.TYPE•IC LUMN14++++ **FORMSINST E**












NAMELINE11590 NAMELINE21591 NAMEEQUAL1552 +++++THEREARNOFORMSINSTC E+++++1553 +4-++THEREARNORGUMENTSINTHAFU CTICN1594 ++FCRMWITHNOMARKERS,ARGUMENTSOFCLFUN TICIG ED1595 +THEREARENORGUM NTSINTHAFUNCC1556
PAGEA3
+++++FCRPWITHN SPRING,THEWEET +++++THEREARNC +++++FCRPWITHN +1-THEREARNC +++++FCRPWITHN THENBLCCPSEA H +++++THbREARENO +++++FCRVWITHN +++++THEREARNC +++++FCRHWITHN THENBLCOPSEACH +++++TFEREARNC +++++FCRNWITHN +fTHEREARENC +++++FCRPWITHNC SPRING,THEWEET +++++THEREARNC +++++FCRNWITHN SPRING,THEWEET THENBLCOPSEACH £(EQ,£(RS),LINEI +++++THEREARNC +++++FCRPWITHNO THENBLOCHSEA +++++THEREARNC 4444FCRPWITHN
PARKERS,ARGUMENTSCFLFUNCTICIG QREC+ SPRING,ISTHEYEARSPLEASANTKING ARGUMENTSINTHAFUNCTICN+++++ PARKERS,ARGUPENTSOFCLFUNCTIONIGNCREC+4 ARGUPENTSINTHAFUNCC+444 PARKERS,ARGUPENTSCFLFUNCTICIGNC EC44444 THING,THENPAICSC NIRI G. ARGUPENTSINTHAFUNCTICN+++++ PARKERS,ARGUPENTSCFLFUNCTICNIGNCRE +++++ ARGUPENTSINTHATFUNCTICN44444 PARKERS,ARGUPENTSCFLEUNCTICNIGNC EC44444 THING,THENPAICSC NIRI G. ARGUPENTSINTHAFUNCCN44444 PARKERS,ARGUPENTSCFLFUNCTICNIGNGREC44444 ARGUPENTSINTFTFUNCCN44444 PARKERS,ARGUPENTSCFLFUNCTICIGNC EC4444 SPRING,ISTHEYEARPL ASANTKIN ARGUPENTSINTHAFUNCTICN44444 PARKERS,ARGUPENTSCFLFUNCTICIGNO EC44444 SPRING,ISTHEYEARPL ASANTKI THING,THENPAICSC NIRI G. (£{PS,££(CL,LINED)),(£(PS,££(CL,LINE2) )) (C , QUA ARGUPENTSINTHAFUNCTICN44444 PARKERS,ARGUPENTSCFLFUNCTICN1IGN0REC44 THING,THENPAIDSC NCIRI G. ARGUPENTSINTHATFUNCC 4444 PARKERS,ARGUPENTSCFLFUNCTICNIGNC EC44444
ENDTRACJCB,YPE•ICCLUPN1444 EQFUNCTICN**WITFTRACE******************* *****
PS"
4"+4-4-THISPSFUNCTICNHASNULLSTRING44444 +44TCENDRACJCB,YPE'ICLUPN14444 RS RS RS




DS"LINE1"SPRING,THESWEEPRING,ISTEY APLEASANTKIN1635 RS1636 RS1637 DS"LINE2"THENBLCCNSEATHING,THENN SCAIRI G.1638 DS"EQUAL"£(EQ,£(RS).LINE1,(£(PS,££(CL,LIN D)),l£(PS»££<CLfLINE2)D)£(CL,ECLAL)1639 LN"NANE1640 NANELINE11641 NAMELINE21642 NANEEGLAL1643 +++++THEREARNCFC NSISTCRE ++++1644 CL"EQUAL1645 4++++THEREARNCRGUNENTSITHAFUNCTICN4+4 +1646 +4+++FCRNWITHNCARKERS.ARGUNENTCFLFUNCTIIGNCRED44 +1647 RS1648 EQ"LINE1"LINEl"£(PSt££(CL,LINED)"£(PS,££(CL*LINE2))1649 CL"LINE11650 +++++TFEREARNCARGUMENTSITHAFU CTICN +++1651 ++4++FCRNWITHNCARKERS,ARGUMENTSCFLFUNCTI NIGNORE 44+1652 PS"SPRING,THEWEETS RING,ISYEAPLEASANTKING1653 SPRING,THESWEETP ,ISTHYEARPLEASANKIN1654 CL"EQUAL1655 +++++TFEREARNCARGUMENTSITHAFUN IC4+1656 +++++FCRNWITHNCARKERS,ARGUNENTCFLFUNCTIIG OEC44+1657 RS1658 EQ"LINE2"LINE1H£(PS,££(CL,LINE1))"£(PS,££(CL,LINE2))1659 CL"LINE21660 +++++THEREARNCARGUNENTSITHATFNCC4+1661 +4+++FCRNWITHNCARKERS.ARGUNENTSCFLFUNCTIIGNCREC++ ++1662 PS"THENBLCCYSEACHTHING, ENN I SCAIRI .1663 THENBLCCNSEA HTHING,THEN IDSCAIRI G.1664 CL"EQUAL1665 +THEREARNCARGUNENTSITHATFNC ICN44++1666 4+4++FCRNWITHNCARKERS.ARGUNENTSCFLFUNCTIIGNCREC 4++1667 RS1668 EQ"ANYNANE"LINE1"£(PS»££(CL,LINE1))" (PS,£ (CL.LINE2))1669 CL"LINE21670 +THEREARNCARGUNENTSITHATFUNC '4+41671 +++++FCRNWITHNCARKERS.ARGUNENTSCFLFU CT CNIGNCRE 44++1672
IV) CT\ -VI
PAGE45






++fcrpwithn +++++tperearenc +++++fcrfwithnc 44444therearnc ++fcrnwithnc +++++tferearenc +++++fcrnwithn +++++therearenc +++++fcrnwithnc text**********nct 44444therearenc + fcrnwithnc +++++therearenc +++++fcrnwithnc +++++therearenc +++++fcrnwithnc +++++therearenc +++++ecrnwithnc text**********nct +++++therearenc +++++fcrmwithnc +++++therearenc +++++fcrnwithn +++++tferearenc +++++fcrnwithno 44444therearenc +++++fcrnwithnc text**********nct +++++therearenc +++++fcrnwithnc ++++therearenc 4++++fcrnwithnc +therearnc +++++fcrfwithnc +++++therearnc ++4++fcrnwithnc text**********nct 44444therearnc
PARKERStARGUPENTSCFLFUNCTICNIGNCRE 44444 ARGUPENTSINTHAFUNCTICN44444 PARKERStARGUPENTSCFLFUNCTICNIGNORE +++++ ARGUPENTSINTHATFUNCCN+4444 PARKERS,ARGUPENTSCFLFUNCTICNIGNCRE +4444 ARGUPENTSINTHATFUNCTICN+++++ PARKERS,ARGUPENTSCFLFUNCTICNIGNORE +++++ ARGUPENTSINTHATFUNCC+4444 PARKERS,ARGUPENT5CFLFUNCTICNIGNCRE +++++ ALLTHAT1YCUR2EYES ARGUPENTSINTHATfunctICN++*++ PARKERStARGUPENTSCFLFUNCTICNIGNCRED+4444 ARGUPENTSINTHTFUNCICN44444 PARKERStARGUPENTSCFclFUNCTICNIC-NCREC44444 argupentsINthaFUNCTICN44444 PARKERStARGUPENTSCFclFUNCTICNIGNCRE 44444 argupentsINthatFUNCTIcn44444 PARKERStARGUPENTScflFUNCTICIGNORE 44444 allTHATPP1YCUR2eyes ARGUPENTSINTHATFUNCTICN44444 PARKERStARGUPENTScflFUNCTICNIgniorec44444 ARGUPENTSINTHATFUNCCN44444 PARKERStARGUPENTSCFclFUNCTICNIGNCRE 44444 ARGUPENTSINTHATFUNCTICN44444 PARKERStARGUPENTSCFLFUNCTICNIGNCRE 44+44 ARGUPENTSinTHATFUNCTiCN44444 PARKERStARGUPENTScflFUNCTICNIGNCRE 44444 allTHATPARKER1YCUKER2EY S ARGUPENTSINTHATFUNCTICN44444 PARKERStARGUPENTSofclFUNCTICNIGNQREc44444 ARGUPENTSINTHATFUNCCN44444 PARKERStARGUPENTSOFclFUNCTICNIGNOREC44444 ARGUPENTSINthatFUNCTICN44444 PARKERStARGUPENTSCFclFUNCTICNIGNCREC44444 ARGUPENTSINthatFUNCTCN44444 PARKERStARGUPENTSCFLFUNCTICNIGNORED44444 ALLTHATSLEEPINGYCURPLEASIeyes ARGUPENTSINTHATFUNCCN44444





+++FCRNlr\ITHNCBARKERStARGUPENTSOFLFUN TIOIGNORE +444417 9 +TFEREARENCRGUM NTSIATHAFUNCIC175C +FCRRWITHNPARKE S»ARGUPENTSCFLFUNCTIOIG O EC-M1751 +++++THEREARNCRGUPENTSINTHAFC ICN*1752 +FCRR1ftITHNOPARKE S,ARGUPENTSOFCLFUNCTIOIG EC1753 ENDCFPRCGRAP1754 +++++THEREARNCRGUMENTSINTHAFUNCTICN444441755 +FCRPKITHNCPARKERS»ARGUPENTSFLFUN TIOIG O EC41756 TEMP**********NOTALLTHATEPP SYOURWANDERINGY1757 +++++THEREARNCRGUPENTSINTHAFUNCTICN+++++1758 +FCRPWITHNOPARKERS,ARGUPENTSOFLFUNCTIOIGNO D*+41759 TEXT****4*<***NCTALLHATTEPP SYOURWANDERINGY1760 +++++THISPSFUNCTIONHASNULLSTRING++**+1761 +4TCENDTRACJCB,YPE•ICCLUPN144444762
1?63




**************«**-»*7EST-2ECFUNCTION**WI HTRACE ® # *** ** ** ******177C PS"1771 4+444THISPSFUNCTIONHASNULLSTRING+++441772 4444+TCENDRACJ 3»TYPE'ICCLUPN11773 RS1774 RS1775 DS"TEXT"NOTALLTHATEPP SYOURWANDERINGEY1776 CL"TEXT1777 444+4THEREARNCRGUPENTSINTHAFUNCTICN++++*1778 44444-FCRPWITHNOPARKE S,ARGUPENTSOCLFUNCTIOIGN0RE 4441779 DS"TEMP"NOTALLTHATEP SYOURWANDERINGEY176C RS1781 SS"TEXT"TEPPTS"WANCERING1782 DS'^ROCf(D tTEXT,i£(CL,TEXT,£RS))J£( Ct-ti(CL.TEPP)»££(CL, EXT(PS,ENDOF1783 PROGRAP)£(PS»TEPP**********££(CL»TEPP))£(PStTFXT****** ££(CL»T XT)»(£(1784 EXT**********££(CL,TEXT))£(SS»TEXT,£(RS£(CL,PRCC1785 CL"PR0C1786
PAGE48
+++++TFEREARNCRGUMENTSINTHAFUNCC1787 +++++FCRPWITHNPARKE S,ARGUMENTSCLFUNCTICIGNOREC+++++1788 RS1789 CL"TEXT"1"21790 DS"TEXT"NCTALLTHATIYCUR2EYES1791 CL"TEPP1792 +++++THEREARNCRGUPENTSINTHAFUNCTICN+++++1793 +FCRPWITHNCPARKERS,ARGUP NTSFLFUN TICNIGN0RED+++++1794 CL"TEXI1795 +TFEREARNCRGUPENTSINTHAFUNCIC1796 +FCRPWITHNCPARKERS,ARGUPENTSFLFUN TICIG ORE-f1797 EQ"NOTALLTHAEPPTSYCURWANDERINGEYES"NCTLLTHA1O2E S"£(PS,END798 OFPRCGRAP)£(PS,TEPP**********U(CL,TEPP))£(PS,TEXT**********££(CL,TEXT))"UPS1799 ,TEXT**********£UCL,TEXT))£(SS,TEXT,£(RS))£(CL,PRCC)18 0 CL"TEXT181 +++++THEREARNCRGUPENTSINTHAFUNCTICN+++++18C2 +++++FCRPWITHNPARKE S,ARGUPENTSCLFUNCTICNIGNQREC+++++18 3 PS"TEXT**********NCTALLTHA1YCUR2EY S18C4 TEXT**********NCTALLHAT1YCUR2YES8C5 RS18C6 S"TEXT 1"218C7 CL"PR18C8 +++THEREARNCRGUPENTSINHAFU TICN18C9 +++++FCRPWITHNOPARKERS,ARGUPENTSOCLFUNCTICIGNORED+++++1810 RS1811 CL"TEX7"PP1"PP218 DS"TEXT"NCTALLTHATPP1YCUR2EYES18 3 CL"TEP1814 +++++THEREARNCRGUPENTSINTHAFUNCTICN++*++1815 +++++FCRPWITHNOPARKE S.ARGUPENTSCLFUNCTICIG ED4+1816 CL"TEXT1817 +++++THEREARNCRGUPENTSINTHAFUNCTICN+++++1818 +++++FCRPWITHNPARKE S.ARGU ENTSCLFUNCTICIGNOREC+++++1819 EQ"NCTALLTHAEPP SYGURWANDERINGYS"NCTLLTHAP 1Y UR12EYES"£(PS»1820 ENDOFPRCGRAP)£(PS,TEPP**********S£(CL,TEPP))£(PS TEXT******* ** £(CL,TEXT))"1821 £(PS,TEXT**********££(CL,EXT))(SS,TEX ,.£{RS(CL,PRCC)1822 CL"TEXT1823 +THEREARNCRGUPENTSINT AFUNCTICN+*+++1824
PAGE49
+++++FORMWITHNCMARKE S»ARGU ENTSLFUNCTICIG EC***1825 PS"TEXT**********NCTALLTHATM1YCURM2YES826 TEXT**********NCTALLTHAMMYCUR2EYES1827 RS1828 SS"TEX7"MM1"MM21829 CL"PRCC183 +++++THEREARNCRGUMENTSINTFUNCC1831 +FCRMWITHN CMARKERS,ARGUMENTSFLFUNCTICNIGNO ED*****1832 RS1833 CL"TEXT"NARKER1"NARKER21834 DS"TEXT"NCTALLTHATMARKER1YCUMA 2EY S1835 CL"TEMP1836 +++++THEREARNCRGUMENTSINTHAFNCTICN*1837 +FCRMWITHNOMARKERS,ARGUMENTSCFLFUNCTICIGN R C**41838 CL"TEXT1839 +++++THEREARNCRGUMENTSINTHAFUNCTICN*++++1840 +++++FCRMWITHNOMARKE S»ARGUMENTSCLFUNCTICIGNORED*****1841 EQ"NCTALLTHAEMPTSYCURWANDERINGYES"NCTTHAMARKER1OUER21842 ES"£(PStENCCFPRCGRAM)£(PS,TEM **********££(CL,TEMP})£(PS,TEXT**********££(CL1843 »TEXT))"£(PS,TEXT**********££(CL,TEXT))£(SS,T XT, (RS)£(CL,PRCC1844 CL"TEX1845 +++++THEREARNCRGUMENTSINTHAFUNCTICN*+*++1846 +FCRMWITHNCMARKERS,ARGUMENTSFLFUNCTICIGNORED*****1847 PS"TEXT**********NCTALLTHATMARKER1YCURA KE 2Y S1848 TEXT**********NCTALLHATMARKER1YCUMA 2Y S1849 RS1850 SS"TEXT"MARKER1"MARKER21851 CL"PRCC1852 +++++ThCREARENCRGUMENTSINTHAFC **1853 +++++FCRMWITHNMARKERS,ARGU ENTSCLFUNCTICIGNCRE *****1854 RS1855 CL"TEXT"SLEEPING"PLEASING1856 DS"TEXT NCTALLHALEEPINGYCURPLEASINEY S1857 CL"TEMP1858 +++++THEREARNCRGUMENTSINTHAFUNCTICN+++++1859 +FCRMWITHNMARKERS,ARGUMENTSCFLFUNCTICIGNORED*****1860 CL"TEXT1861 +++++THEREARNCRGUMENTSINTHAFUNCTION*****1862
PAGE50
+++++FCRMWITHNBARKE S.ARGU ENTSCLFUNCTICIGNCRE +++++ EQ"NCTALLTHAEMPTSYCURWANDERINGEYES"NCTLLTHASL EPIOP E SING EYES"£(P,NDCFPRCGRAN)£(PS,TENP**********££(CL,TEMP))£{PS,7EXT****:M4***i£{ CL.TJXT))"£(PS,TEXT**********££(CL.TEXT))£(SS,TEXT,£(RS))£(CL.PRCC) CL"TEXT +++++TFEREAR +++++FCRMWITHNCARGURENTSITHATFUNCTICN+ NCPARKERS.ARGUMENTSCFLFUNCTICNIGNORED+++++ PS^EX"!*#********^^ALLTHATLEEPINGYCURPLE SIEYES TEXT**********NCTALLHATSLEEPI GYCURPLEASINYES RS SS"TEXT"SLEEPING"PLEASING CL"PRCC +THEREARNCRGUMENTSINHAFU CTICN+ +++++FCRMWITHNMARKERS.ARGU ENTSCLFUNCTICIGNC EC+4+++ RS CL"TEXT"TEMPTS"WANDERING DS"TEXT"NCTALLTHATEMP SYCURWANDERINGEY CL"TEMP +THEREARENCRGUMENTSINHAFUNCICN+++++ +++++FCRMWITHNMARKE S.ARGUMENTSCLFUNCTICGNO EC CL"TEXT ++TFEREARENCRGUMENTSINTHAFUNCC +++++FCRMWITHNMARKE S.ARGUMENTSCLFUNCTICIGNC ED+++++ EQ"NOTALLTHAEMPTSYOURWANDERINGEYES"NOTALLAT MP SOURA DE ING YES"HP .ENDCFPRCGRAM)£(S,TEMP*********#££CL,TE P£(S,T XT*****£(C L.TEXT))"£(PStTEXT**********££(CL. EXT)£(SS,TEXT,£(RS))£(CL.PRCC) PS"ENDCFROGRAM ENDOFPROGRAM CL"TEMP +THEREARENCRGUMENTSINTHAFUNCC4 +++++FCRMWITHNOMARKE S.ARGUMENTSCLFUNCTICIC- 0 ED4 PS"TEMP**********NCTALLTHATMP SYOURWANDERI GEY TENP«***4*4***NCTALLHyUjepptsYCURWANDERINGY S CL"I5XT +TF.EREARENCRGUMENTSINHAFUNCC +++++FCRMWITHNMARKERS.ARGU ENTSCLFUNCTICIGNO ED+++++ PS"TEXI**********NCTALLTHATMP SYOURWANCERINGEY TEXT****=M****NCTALLHATTEMP SYCURWANCERINGY




PS" +++++THISPSFUNCTICNHASNULLSTRING +4++ +TCENDRACJCBtYPE'ICCLUMN144444 RS pS.« PS" 4++++THISPSFUNCTICNHASNULLSTRING44444 444++TCENDTRACJCB.TYPE'ICCLUMN KS 444++TCENCRAJCB,YPE»ICCLUMN144 44 jjt^TEST—3EC +THEREARENCRGUMENTSINHAFUNCCN44444 NCMARKERS.ARGUMENTSCFLFUNCTIO NCARGUMENTSINTHATFUNCICN44444 NCBARKERS.ARGUMENTSOFCLFUN TIC NCARGUMENTSINTHAFUNCC 44+ 44+FCRNKITHNCMARKERS.ARGUMENTSFLFUNCTIC ANDIILKABUSHJRCUNCIHI GI G +44TFEREARNCRGUMENTSINHAFUNCICN44444 MARKERS.ARGUMENTSCFLFUNCTIC ARGUMENTSINTHAFUNCON44444 MARKERS,ARGUMENTSCFLFUNCTIC ARGUMENTSINTHAFUNCC 444+ MARKERSiARGUM NTSCFLFUNCTICN+FCRMV\ITH +++++TFEREAR 4444+FCRMKITH +++44TFEREAR 44+++FCRMKITHN +++++THEREARNC 44++FCRMKITHNC 4444+TFEREARNC +++++FCRMKITHN
IGNOREC44444 IGN0REC44444 IGNORED+4 IGNCREC444++ IGNCREC++44+
ANDIILKABUSHJJRCUNCLHI GI G +++++THEREAR 4++FCRMlKITH +++++THEREAR +++++FCRMKITH +4THEREAR 44444FCRMKITHNCARGUMENTSINTHAFUNCTICN4444+ NCMARKERS.ARGUMENTSCFLFUN TIC NCARGUMENTSINTHAFUNCC 444+4 NCMARKERS.ARGUMENTSCFLFUN TIC NCARGUMENTSINTHAFUNCC44444 NCMARKERS.ARGUMENTSCFLFUNCTICN ANDIIILKABUSHJJJRCUNCLLHI G G +TFEREARENCRGUMENTSINTHAFUNCCN44444 44444FCRMKITHNMARKERS.A GUMENTSCLFUNCTIC +++++THEREARNCRGUMENTSINTHATFUNCTICN44444
IGNCREC44444 IGNCREC44444 IGN0REC44444 IGNCREC44444 IGNCREC44444










ECFUNCTI N***W THTRACE*$************$*** *1960
PS"1961 +++++TFISPSFUNCTICNHASNULLSTRING444441962 4444+TCENDRACJCBtYPE•ICCLUPN1963 RS1964 RS1965 DS"V1"ANDIILKBUSHJJARCUNCLHINGI G1966 RS1967 DS"V2"ANDEETHBIRCSCNILKUSHANLEAV SRCUNCFEPHINGI G1968 RS1969 DS"V3"CCWN1SWEET2BCNNIE3LILY970 SS"V3"1 2"3971 DS,,EQUAL"£(EQt£(SS«Vlt£(RS))££(CLfVlt£(RS))»££(CLfV2)f(£(PSf££(CLtV3»£(RS}))£(P197 S,££(CL,V2))),(£(DS,Vlt££(CL,VI, (RS)))£(PS,££{CL,V1))£(CL,EQUAL)))1973 CL"EQUAL1974 44444THEREARNCRGUMENTSINTHAFUNCCN 44+1975 +4+44FCRPKITHNPARKE S,ARGUMENTSOCLFUNCTICIGN0RE 444441976
PAGE53
RS1977 SS"V1"II"JJ"LL1978 RS1979 CL"V1"11"J"L1I960 CL"V21981 ++++THEREARENCRGUMENTSINEAFU CTICN1982 +++++FCRPWITHNGBARKE S»ARGUMENTSCLFUNCTICIGNO EC+++++1983 EQ"ANDIILKABUSHJAROUNDIHINGING"ANDSEETHIR SOV1984 ESAROUNDTHEINGING"£(PS,&£(CL,V3,£(RS))£PS,£(CL V2)"£(DV1L,V1985 RS)))£(PS»S£(CL»V1))£(CL,EQUAL)1986 RS1987 CL"V1"1J98 DS"V1"ANDIILK8USHJAROUIHINGI G1989 CL"V11990 +++++THEREARNCRGUPENTSINTHAFUNCTICN+++++1951 +++++FCRPVsITHNPARKE S»A GUNENTCLFU C ICIGNOREC+++++1992 PS"ANDUILKABUSHJAROUNDIHINGI G1953 ANDIILKABUSHJRCUNCIHI GING1994 CL"EQUAL1995 +++THERFARENCRGUNENTSI AFU CC1996 +++++FCRPWITHNPARKE S»ARGUPENTSOCLFUNCTICIGNORED+-*1997 RS1998 S"V11111"JL999 RS2CC0 CL"V1"1"J2CC1 CL"V22CC2 +THEREARENCRGUPENTSINHAFUNCC42 3 +FCRPWITHNOPARKERS,ARGUPENTSCFLFUNCTICIGNORED+4420 EQ"ANDIILKABUSHJJAROUNDLHINC-I G"SEETHIR SOI2 C5 VESARCUNDTHEPINGIGM£{P»£ (CL,V3)))(PS»££(2)»' V11Lt2 C6 (RS)))£(PS,££(CL,V1))£(CL,EQUAL)2CC7 RS20C8 CL"V1"1J2CC9 DS"V1"ANCIILKABUSHJJRCUNCLHINGI G2 10 CL"V12C11 +++++THEREARNCRGUPENTSINTHAFUNCTICN+++++2 12 +++++FCRPWITHNPARKE S*ARGUPENTSOCLFUNCTICIGNC EC+4+++2 13 PS"ANDIILKABUSHJJAROUNLHINGI G2C14
PAGE54
ANDIILKABUSHJJARCUNCLHI GI G2 15 CL"EQUAL2016 +++++THEREARNCRGUPENTSINTHAFUNCTICN++44+2 I7 +++++FCRPWITHNPARKERS,ARGUPENTSCLFUNCTICIGNORE +++++2 18 RS2019 S"V1"1 "JJ"LL2C20 RS2C2I CL"V1"III"JJJ"LLL2C22 CL"V22C 3 4444THEREARENCRGUP NTSINTHAFUNCTICN 4444202 4444+FCRPWITHNOPARKE S.ARGUMENTSOCLFUNCTICIGNORE 444442025 EQ"ANDIIILKABUSHJJJARCUNCLLHINGING"ANDSEETHIR SOILKBUSHA2026 LEAVESAROUNDTHEPINGI"£(PS,£CL,V3S)(P ,£2)"D1C2027 lt£(RS)))£(PS,££(CL,Vl))£(CL,EQUAL)2028 RS2029 CL"VI"11I"JJJ"LLL203 DS"V1"ANDIIILKBUSHJJJARCU CLLH NGING2 31 CL"V2032 +THEREARNCRGUPcNTSINHAFUNCTCN444442033 4++FCRPWITHNOPARKERS»ARGUPENTSCFLFUNCTICIC-NORE42034 PS"ANDIIILKABUSHJJJARCUNDLLHINGI G2035 ANDIIILKABUSHJJJARCUNCLLH NGING2036 CL"EQUAL2037 +TFEREARENCRGUP NTSINTHAFUNCCN444442038 4+FCRPWITHNCPARKERS,ARGUPENTSFLFUN TICICNOREC444442039 RS2040 SS"VI"III"JJJ"LLL2041 RS2042 CL"VL"IIII"JJJJ"LLLL2C43 CL"V22044 +THEREARNCRGUPENTSINTHAFUNCC 44420 5 4++++FCRPWITHNPARKE S,ARGU ENTSCLFUNCTICIGN0RE 4444420 6 EQ"ANDIIIILKA8LSHJJJJAROUNDLLHIC-1G"SEETHBIRCSI KAUSH2047 NDLEAVESARCUNCTHEPIGIG"£(PS♦£CL,V2(R)S"f12048 L,Vlt£(RS)))£{PS,££(CL,Vl))£(CL,EQUAL)2049 RS2C50 CL"V1"1 1IJ205 DS"V1"ANDIIIILKABUSHJJJJARCU CLLLHINGING2052
i\} -<i
PAGE55
CL"V1253 +THEREARENCRGUMENTSINEATFUNCC2 54 +++++FCRNWITHNARKERS.ARGUMENTSOCLFUNCTIOIGNORED+++++2C55 PS"ANDI11LKABLSHJJJJARCUNCLLRINGI G2 56 ANDIIIILKABUSHJJJJRCUNCLLLHI GING2 57 CL"EQUAL2C58 +++++THEREARNCRGUMENTSINTHAFUNCTICN+++++2 59 ++FCRNVsITHNCBARKERS,ARGUMENTSCFLUNCTIOIG 0 EC42060 RS2061 SS"V1"IIII"JJJJ"LLLL2C62 RS2C63 CL"V1"SEETHBIRDSN"ANCLEA ES"TH R2064 CL"V2065 +++++THEREARNCRGUMENTSINTHAFUNCTICN+4+++2 6G +++++FCRBWITHNBARKE S,ARGUMENTSCLFUNCTIOIGNOREC+4+++2C67 EQ"ANDSEETHBIRCSCILKAUSHALEAVESROUNCHEN!H NGINC'ANC812068 RDSONILKABUSHANDLEAVESRCUNCTHEBHINGING"£(P »££(CL»V3»£(RS))£(PS»5£( L2 69 ,V2))"£(DS»V1,££(CL,V1.£(RS)))£{FS.££(CL»V1))£(CL,EQUAL)2C70 RS2C7I CL"V3"INYCNGARDEN"ANDAYWHERE"GRCWSTHE2 72 PS"DQWNINYCNGARDENWE TA CAYWH REBON ICWSTLIL2 73 DOWNINYCGARDENSWE TA DAYWHEREBONCWSTLIL2 74 CL"V22075 +++++THEREARNCRGUBENTSINTHAFUNCTICN++4++2 76 44+FCRBWITHNCBARKERS.ARGUBENTSCFLFUNCTIOIC-N0 EC442 77 PS"ANDEETHBIRCSCILKAUSHANLEAVESROUNCEBHI GI G2C78 ANDSEETHBIR SCNILKAEUSHCLEAVESARCUNCEBHI GI G2 79 PS"2080 44+++THISPSFUNCTIONHASNULLSTRING4++++2081 44+++TCENDTRACJCB.TYPE•ICCLU N1 44442082 RS2083 PS"2084
20g5





******#***«********TEST-4EG2C54 +++++THEREARKCRGUMENTSIKTEAFUKCTI N4+4+42 S5 +FCRKWITHNCMARKERS.ARGUMENTSGFLFUK TICKIGN0 EC42 96 WHENMilKA2YCU3IKEARLYGREECES EUNG2C57 +TEERFAREKCRGUMENTSIKT AFUKCCN+44442 58 +FCRMWITHKMARKERS.ARGUMENTSCFIFUNCTICIGN0REC+44++2 99 QQQQ*****£(PS.WHENMU1A2YCU3IKEARLYGREECS ENG)£(PS»GGQG*****££(CL,21 0 QQ))£(SS,QGQQ,£(RS))£(CS,GGGQ,££(CL,CQGG,£IRS)))£(EQ,££(CL,COUNTER),££(CL,UNIT)21 1 ,(£(PS»ENDPRCGRAM)£{PS»GGGG*******££(CL»CCGC)(CUNTER****£L,COLNTE21C2 (PStUNIT*******££(CUUMT)>),(£(DS,UMT,I££(CL,UNIT))£(PS.LNIT*****££(CLtlNIT))21 3 £(CL,QGGQ)))2I A +TEEREARENCRGUM NTSIKT AFNCTICN42I 5 44+++FCRMWITHNOMARKERS.ARGU ENTSCLFUNCTIOIGNCREC444+421 6 +TEEREARNCRGUMENTSINTHAFUNCC42I 7 +4+44FCRMWITHNMARKERS.ARGU ENTSCLFUNCTIOIGNCREC4444421 8 +TEEREARENCRGUMENTSIKEAFUNCC 44+21 9 +++++FCRMWITHKMARKE S.ARGU ENTSCLFUNCTIOIGNOREC444442110 +THEREARNCRGUMENTSINT AFUNCCN4444211 44+FCRMWITHKCMARKERS.ARGUMENTSFLFUN TIOIGNCREC4444+2112 UNIT*****1121 3 +++++TEEREARNCRGUM NTSINTHAFUNCTICN44444211 4++++FCRMWITHNMARKERS.ARGU ENTSCLFUNCTIOIGNCRE 444442115 WHENMININA 2YCUM3IKE RLYGRE CES EU G2116 +TEEREARNCRGUMENTSINHAFUNCC 44442117 4+FCRMWITHNCMARKERS.ARGUMENTSFLFUNCTICIGN0 EC444442118 GQGQ«*«**£(PS.WHENNUN1MAM2YCUM3IEARLYREECESHUNG)£(PS»CQGG*****££(CL2119 .GGQQ))£{SS,CCCG»£(RS))£(CS.CCGC»££(CL,CGCC.£(R$)))£(EG,££(CL,CCUNTER),££(CL,LN212 IT),(SIPS.ENDPRCGRAN)£(PStCCCC*******££(CL,CCCQ))£(PS,CCUNTER****££ICL.CCLNTER2121 )£(PS,UKIT«****!f!;i!££(CL,UKIT),( S»UNIT»I££(CL»UNIT))£{PStUNIT*****££(CL,lNI212 T))£(CL»GQGQ)))2123 444++TEEREARNCRGUM NTSINTHAFUNCTICN444+4212 +4+++FCRMWITHNMARKERS.ARGUMENTSCLFUNCTICIGN0REC44+++2125 +THEREARNCRGUMENTSINHATFUNCC 442126 +44++FCRNWITHNMARKERS.ARGUMENTSCLFUNCTICIGNCREC444++2127 +TFEREARENCRGUMENTSINHAFUNCC 44442128
PAGE57
+++-FCRPKITHNCPARKERS.ARGUPENTSFLFUNCTICNIGNCRE +++++2129 +++++THEREARNGRGUPENTSINTHATFU CTICN2130 +++++FCRPKITHNPARKE S.ARGUPENTSCLFUNCTICIGN0REC+++++2131 UNIT^*=»=«=^III2132 +++++TFFREARENCRGUMENTSINTHATFUNCTICN+++++2133 +++++FCRPKITHNPARKE S,ARGUMENTSCLFUNCTICIG O EC2134 KHENPLPP1A 2YCUPP3INE RLYGRE CESHENG2135 +++++TFEREARNCRGUMENTSINTHAFUNCICN 44++2136 +FCRNKITHNCPA KERS.ARGUPENTSFLFUNCTICIGNCRE +++4+2137 QQQQ*****£(PJ,KHENPUPP1A 2Y0U P3INE RLYGREECSFNG)£(QQC♦52138 (CL.QQCQ))£(SStQCGC,£(RS))£(CStCCQQ,££(CL,CCCCt£(R>)£(EQ,££( L.CCUNTER)»££(CL2139 .UNIT)»{£(PSENDRCGRAP)£(-PS» QQQ**♦****££(CL. GQC>)£ PStCOUNTER***♦££(CL.COUN21AO TER))£(PS,UNIT»+**#**££(CL,UNIT(£(0S»UNIT,I£ (CLtUNIT)) ( S,UNIT* * *££(CL,2141 UNIT))£(CL,QQCG ))2142 +++++THEREARNCRGUMENTSINTHAFUNC IC2143 +++++FCRPKITHNPARKE S.ARGUPENTSCLFUNCTICIGN0 EC+4+++21 4 ++TFEREARNCRGUPENTSINHAFUNCC +2145 +++++FCRPKITHNPARKE S.ARGUPENTSCLFUNCTICIG EC42146 +++++TFEREARNCRGUPENTSINTHAFUNCC-»2147 44444FCRPKITHNPARKE S.ARGUPENTSCLFUNCTICICNOREC+++++2148 44+THEREARENCRGUPENTSINHAFUNCCN4 44421 9 +FCRP!KITHNCPARKERS.ARGUPENTSFLFUNCTICNIG EC+-»+2150 UNIT*****IIII2151 +++++TFEREARNCRGUPENTSINTHAFUNCC2152 44444FCRPKITHNPARKE S.ARGUPENTSOCLFUNCTICIGNCREC444442153 WHENPLPPP1A 2YCUPP 3INEARLYGRE CES ENG2154 4+THEREARENCRGUPENTSINTHAFUNCC2155 +FCRPKITHNCPARKERS.ARGUPENTSFLFUNCTICIC- O EC2156 QQQQ*****£(PS.WHENPUP M1A P2YCUPPP3INE RLYGREECSHENG)£(PS,CCGC*«2157 »££(CL,GGCQ))£(SS,GGGG,£(RS))£(DS,CGGQ»££(CL,GCQG,£(RS)))£(EQ,££(CL,COUNTER),2158 (CL,UNIT),(TIPS,ENDPRCGRAP)£(PS,QCCC******#££(CL,CGCQ))£(P ,CCUNTER****££(CLfC2159 OUNTER))£(PS,UNIT*******££{Cl,UNIT))),(£(DS,UNITtI££(CLtUNIT))£(PSfUNIT«*«**££(2160 CL.UNIT))£(CL,CQQQ))>2161 +++4+THEREARNCRGUPENTSINTHAFUNCTICN*++++2162 +++++FCRPKITHNOPARKE S.ARGUPENTSCLFUNCTICIGN0 E +4+++2163 +++++THEREARNCRGUPENTSINTHAFUNCTICN4+4++2164 +++++FCRPKITHNPARKE S.ARGUPENTSCLFUNCTICIG EC42165 +THEREARNCRGUPENTSINATFUNCC2166
PAGE58
+++++FCRRVsITHNBARKE S,ARGUMENTSCLFUNCTICIGNC EC444442167 +THEREARNCRGURENTSINFTFUNCTICN444442168 +FCRRWITHNCRARKE S.ARGUMENTSFLFUNCTICIG O EC2169 uNn^f^ntn217c +TFEREARENCRGUMENTSINHAFU CTICN++2171 +++++FCRNKITHNRARKE S.ARGUMENTSCLFUNCTICIGNO EC+++++2172 WHENRIURRRR1A 2YCURRR 3NEA LYGRE CES ENG2173 +TFEREARENCRGURENTSINHAFUNCC 44217 44+FCRRKITHNRARKE S.ARGUMENTSCFLFUN TICIGNCREC4442175 QQQQ^^^iclPS.KiHENRURRRR1A 2YCU3INE LYGREECSHUNG)£(PS.GQGQ*2176 ****££(CL,GQGG)>£SStQC C,£RSI)(C ,GGC .£L, QGQ,))£(EQ ££(CL.COUNTER)2177 ,££(CL,UNIT),!£(PS»ENCPROGRAM)£(PS,QGCQ******* £(CL,CCQQ))£(PS» CUNTER****££(C2178 L,COUNTER)lUPStUNIT^^^^illCLtUNIT)),(£( S,UNIT,I££(CL,UNIT)JflPS. I *****2179 ££(CL,UNIT))£(CL,CGGQ)))2180 +44THEREARENCRGUMENTSINHAFUNCCN4 4442181 +++++FCRRKITHNRARKE S.ARGUMENTSCLFUNCTICIGN0 EC4444+2182 +THEREARNCRGURENTSINHAFUNCICN444442183 4-4+FCRRKITHNRARKE S.A GUMENTSCFLFUNCTICIGNCREC44444218 ENDPRCGRAR2185 +++++TFEREARNCRGURENTSINTHAFUNCTICN4444+2186 444-+FCRRKITHNRARKE S.ARGURENTSCFLFUN TICICN0REC44+2187 GQGQ***«***£(PS.KHENRUSIC,HEAVENLYAIC.WASYOUNG,K I EETIE RLYR ES2188 ESUNG)£(PS,GCGG*****££(CL,CGCQ))£(SS»CCCG,£(RS))£(CS,GGGQt££(C , C ,£ RS)))2189 EQ,££(CL,COUNTER)IL, NT)(£(PS.E CPR GRAS,GGGG**-****££(CL,C1Q€:G)5(P2190 S,COUNTER****££(CL,CCUNTER))£(PS,UMT*******££(CL,UMT))),(£( S,UNIT,I££{CL,CNI2191 T))£(PS,UMT*****££(CL,UNIT))£(CL,CCQQ)))2192 +4+4+THEREARNCRGURENTSINTHAFUNCTICN444442193 +4-++FCRRKITHNORARKE S.ARGURENTSCLFUNCTICIGNC E 44444219 CC<UNTER****IIII2195 44-4+THEREARENCRGURENTSINhAFUNCC42196 ++FCRMKITHNCRA KERS.ARGURENTSLFUN TICIGNORE 444442197 UNIT*******111112198 4+-THISPSFUNCTICNHASNULLSTRING444442199 +++++TCENDTRAJCB.TYPE'ICCLURN14444422C0 +44THEREARNCRGUR NTSINTHAFUNCCN4444422 1 44444FCRMKITHNRARKERS.ARGU ENTSCLFUNCTICIGNC EC++44422 2 KHENRUSIC"HEAVENLYAIC'KASYCUNG"WHILETIEARLYGR ECS NG22C3 +THEREARENCRGURENTSINHAFUNCCN4444422
PAGE59






**•»*•#*****«*«*JEST-4CFUNCTICN WiTFTRACE** * ** * **************2218 PS"2219 +++++TFISPSFUNCTIONHASNULLSTRING*****2220 +++++TCENDTRAJC8,TYPE•ICCLURN1 **+2221 RS2222 DS"COUNTER"11223 DS"UNIT"I2224 DS"QQQG"£(PS»WHONRU1A2YCU3INEARLYGREECES EUNG)£(PS,CGQQ*****££(CL,QQQ2225 Q>)£(SStCQCQ»£(RS))£(DStCQGQ,££(CL,CGQQ»£(RS)£<EG,££(CL,COUNTER),££(CL,UNIT)2226 (£(PS»ENDPRCGRAR)£(PS,GGCG*******££(CL,CCCG))£( S,COUNTER****££(CL,COUNTER))£(227 PS,UNIT*******££(CL,UMT)}),{£{DS,UNIT,I££{CL,UNIT))£(PS,UNIT*****££(CL,UNIT))£2228 (CL,QQCG)))2229 CL"GGQG2230 +++++TFEREARNORGURENTSINTFAFUNCTION*****2231 +FCRNWITHNCRARKERS»ARGUMENTSFLFUN TIOIGNORED*****2232 PS"WHENRU1A2Y0L3INEARLYGREECEENG22 3 WHENRL1A2Y0U3INEARLYGREECESHEUNG22 4 CL"QGQC2235 +THEREARNCRGURENTSINTHAFUNC0*+2236 +++++FCRRWITHNBARKE S.ARGU ENTSCLFUNCTIOIGNORE +****2237 PS"QGGC*****£(PS,WHENRU1A2YOU3INEARLYGREECEFS NG)£(PS,QQQQ*****£(CL2238 ,QQQQ))£(SS»GGQQt£(RS))£(OS,GQGQ,££(CL CC(R)£ EQ,££(CL,COUNTER),£ (CL,UN2239 IT),(£(PS,ENDPRCGRAR)£ PS*GCGQ*******££(CL,GQGQ))£(PS,CCUNTER****££(CL,COUNTER2240 ))£(PS»UNIT*******££(CL,UNIT))),£DStUNIT,I££(CL,UNIT))£(PS»UNI *****££(CL,LNI2241 T))£(CL,CCCG>))2242
PAGE60
QQQQ*****£(PStfcHENPU1A2YCU3INEARLYGREECESUNG)£(PS»GQGQ5!,****i.£(CL»CG226 QQ))£(SS»GGCQi£(RS))£(DS»CGQQ»££(CL»CGCC.£R )>.E,LCOUNTER,£ ( L,LNIT)2266
.(£PS»ENDROGRAMS,GQGQ*******££CL,G)(PCUNTER **££,COLNTER2265 (PS»UNIT*******££(CL,UMT))),(£(DS»UMT,I££(CL.UMT))£(PS»UNIT*****££(CL»UNIT>)2266 £{CL»QGGQ)))2267 RS2268 S"QGQC"1"2"369 RS2250 CL"QGQC"P1"P2"P32251 DS"QGQG"£(PS.kHENPU 1A 2YCUP3INE RLYGREECEHN) (,QQG*****££(L2252 GQQQ))£(SS,QGGG»£(RS))£(DS»GCG t££(CL,CCG »£(RS))£(EG.£ (CL.COUNTER)t££(CL,LNI253 T),(£(PS.ENDPROGRAP)£(PS.CCGG*******££(CL,CGGQ))£(PS.CCUNTER **££(CLOUNTERJ2256 )£(PS,LMT*******££(CL,UNIT))) (£CS.UNIT,I£C .UM )( ,UNIT* ** £ (CL,LNIT2255 ))£(CL,GCGQJ)J2256 CL"COUNTER2257 +++++TEEREARNORGUM NTSINTHAFUNCTICN+++++2258 +++++FCRPkITHNOPARKE S,ARGUMENTSOCLFUNCTIOIG ED+2259 CL"UNI72260 +THEREARNORGUMENTSINHAFUNCC2261 +++++FCRPkITHNOPARKE S.ARGUPENTSOCLFUNCTIOICNORED+++++2262 EQ"III11"I«£(PS,ENDPRCGRAP)£{PS,GGGG*******££(CL.CQGQ))£(PS.COUNTER****££(CL,C2263 QUNTER))£(PS,UNIT*******££(CL,UMT))"£(CS,UNIT,I££(CL.UNIT))£(PS,UNIT*****££(Cl266 .UNIT))£(CL,CCGQ)2265 CL"UNIT2266 +THEREARNOGUP NSINTHATFUNOTO2267 +++++FCRPKITHNOPARKE S.ARGUPENTSOCLFUNCTIOIGNCREC+++++2268 DS"UNIT"II2269 CL"UNIT2270 +THEREARENCRGUPENTSINHAFUNCC2271 +++++FCRPkiTHNPARKE S.ARGLUU ENTSCFUNCTICIGNORED+++++2272 PS"UNI1*****12273 UNIT*****!2276 CL'iQGQC2275 +++++THEREARNCRGUPENTSINTHAFUNCTICN+++++2276 +FCRPkITHNCPARKERS.ARGUPENTSFLFUN TICIG O EC42277 PS"WHENUPIA2YCU 3INEARLYCREECES ENG2278 WHENPLP1A 2YCUP3INE RLYGRE CES EUNG2279 CL"QGQG2280
- 284
i—4 r—\ <M co NT LT\ so r- co cr- O «-4 CM CO vJ" LA ■ co cr 0 r4 CM CO >3- IfN sO Is*• co aV 0 —* CM CC^ vT LH >0 X CO
vC > CU Op ou UJ co uy cu 00 cpcrLPO^u^crcru"^LTLTXXXXCDL-) X X> X X) •—< •—4 »—4 •—"4 r4 r—4 4 r—4
C\1 CM CM CM CM CM CM CM CM PsJ CM CM CM CM CM CM CNj cm (M fo cr-) co en m co ro rr> co r 1 rn cr1 CO 0 > CO CO CO CO CO
(NJ CM CM CM CM CM CM CM CM (MCMCMCMCMCMCMCNJCMCMCMCMCMCMCMCMCMOVJ CM CNJ fM (NJ CM CNJ CM CNJ CM CM CM
UJ us -J Z P* -J z cc »-H • •* H- X " X>
o U* O -J O ZD 111 z Oii x 2! ^ X —
<L Sr «—- x CD •> h- ZD us CD X X x ^i
CL St us 0 us X z Si- — cJ 0 N— U|S
St ^TS * CD X X St MS <D — M« St
st —4 M4 Si- ■—• a ld St MS » us MS St
st O St- Si- us 0 — St * X MS St st
<D DC <w Si- Si- •- us St ^ u * St St
<D UJ MS Si- Si- •• X us Qy cz -- st st st
CJ h M* Sr si- (D Sr CJy LU Ms st St jffT
CD 2: St Si- CJ cz — Si- CJ? h- Ms st CZ H-4
X St H- CJ LU MS Sr az^t st w z
CO O st H-t CJ h- us Si- t D St x X 2>
cl O st z CJ z Si- Si- I/} O * « z «Ik
•—• •« CC X •» X Si• h- a. X St z x ^1
4 •44 X LU CO LJ Si- •—« - •- cz x 4- 4• O CL 4 4
4 *—» 0 X CO CL CD Si- Z Mii J UJ •- 4- 4 X — 4 4
4 CD 2! a. »• CZ ZD - U H U) 4- 4 Mii 4 4
4 2: ms X us X IV ew z a 4- 4 c/) *— 4 4
4 ZD <44 a CD h- 00 : '-HJ x •— 4- 4• X — 4 4
CD CO •• CD CD •—• Z CL
~
) '4S U MS O C-) — h- c5 CJ
LU <x •«. —. z C4S X — O'i * x LU XJ MS •-4 uJ uJ
cc LU CO 1— X U4 CD MS CJ •> *—•• CZ a: — ^ OJ 0C
LJ X CL 00 •<, CD — LLJ LU OO X O c) — X cj a
Z CO MS z CJ - - Z. — CL —< z Z CJ •» z z
X CH LU X OO h~ U) MS ' Z X c) X X X5 X
1—( UJ —« — X —■ CL »—• -—MS X •—1 ^ X X »—■4 M
LJ —- X 00 us — Z LLJ — — +■ X *-
z UJ CO LJ LJ MS ZD CD — ^ X z Zi " Mii 2 z
LJ LU cc CJ LU —» •» IV CO CJ X X c) X Ms X) LJ
4 t-H cc CJ 04 CD •—■ — X •X CZ CJ — 4• M 4 r-< X "M 4 H-■4 4 H-4
4 X CD M* CJ US LU oO CJ CD CC w CJ MS 4■ X 4 X — « 4- H 4 h
4 x •- •« M UJ cz LJ — X MS CJ MS •t
- X 4- L.) MS H- 4 X) 4 X
4 2: >- CD -J »• CC •— LJ MS t—I 4 z 4 Z MS ^-H 4 2 4 ^
s~
4 X X CD CD h- CD U4 LJ MS >-xx - 4
• X 4- Z) St z 4- 25 4 ;J
Z: LL. CL LJ »—« •> •». K—« —J X X X 2: x Z U.- St ZD Z U z x
Xj <4 LJ M* z >- LJ X a: x »-m L.j X St «K X X
< -j LU MS X CJ <D h <3L X MS Z »—-< X x st c/5 ^ X H X
X- X X Si- cz CD
'
w M uJ ^ D H- X X L.) St x5 X X X 0
Xf X LJ Si- CO <L CD MS Z X St •- L; X st — X X
Z
'
LL H-4 —- Si- 0 XI »• MS ZD Zet: x st co 2: x z x st 01 Z LL Z LL
33) LJ MS Si- —' X Si- •> ►—4 — St x z) 0 X c) X = X 0 X CD
LL ro 04 Si- <44 z CD Si- 00 MS 4!t ^ UL X x —' LL X
LO X •» Si- W t—< •—• Si- O CO MS St MS X (J■) X — X LO
X- X X O St os Si- — 2 st H- X X H-- X x X X X X
<5. LJ CJ CJ r^. MS Si- MS 2. CJ st <L Z <1 ^ " •—I <1 -d <L -£
X: LU > LJ LJ z #• si-
~
) X CD — J.- X' X LLJ 00 z X uJ X uJ
H- 2. LJ LJ ZD O Sr •» L.J X X — H- z X 2- CL 3 X 21 X 2
X CM •» LJ h- LJ CJ CJ — >- X X —- X zz) — « zz) X
Z
'
O X co •». >—I >- CJ CD ^ "XX Z X z c? MS X Z X5 Z X
>—4 CC <3. 0 CO z CJ CD — (\J 00 •» >—4 "4 cz cx: — x ►— a 1—4 CC
c 2. CL X CM * LJ h- 2_ CD 00 Z c <x z — <I <3.
U) " —- »■ 2. co •» ■4 2- — a. x co ♦. to •» <x Mli 00 1K OO 4»k
X iL us 1 < CD CO z <C MS — •* X X CZ Mls h- X
: 00 X —N. 0 Z —* CL D) z «4S X Z CO Z X X St Z x5 z 00
LL1 CZ X CO 2. as —' •» — —. X IV cc. UJ CZ O Sc x a LU Cz
2.. UJ X CZ C U4 »" I MS X X LO Z —' 2- X Z LLJ cc st Z LLj 2. X
33) —' or <4H z — CD 2- CZ <X M4 z:> iz ID LC LL St X ^ X
e) CL z MS O Si- X co z — 2_ — CZ MS (J5 cz O CZ St X CS 0 cz
a: c LU ID Si- z cz <! MS X MS CD Sr cz c cz <r. 0 st cz < cz <
<3 X CJ CC ■fr CZ MS co Z •- U St <L Z <L 2- z st <1 2 <1 z
Z£ cj CL Si- — z MS cd s; Z X cz st XI
U) LJ •* LJ Si- LU • LJ Sr Z Z CJ CL St —« UU XX " >-^ X? X 0 X x
Z: z CO LJ a Si- — X 0' cz s;- : ucj St — z z Z Z X Z CD z z z z
CL »• -z Si- CJ ^ CJ■ a * ^ z (M X LJ O St — XXX ♦—4
u.J X w CO UJ 1— LJ CD Sir — z Z S. ^ Z St CJ UJ I X 2I — "X X X UJ X H-4
a: x 0* CO •• H CJ CO CJ O Sr — CM Z •» 00 LU 1— CJ CZ H- CZ X MS 00 •. CZ X CZ X H
<: »-H st w CO Z CJ CL »■• Z Si- CJ z Z CO 00 * M X < •— C K- = 0.- x < H-4 <T St
DC St us CL ZD •* »—• c/) iV h- CD - X CL — CO Z X D: ^ ' X 3C ^ zs. st
LL1 St —- ^ | w 00 H-H CJ »""4 z -- MS CL . X " CZ LU UJ t—1 MS —' »—♦ X St
cz: z St <44 co (j s<- «— 00 Z CJ z Z MS — —' ^XLUCZZ CZ Z 5 — MS CZ z »-H cz 2L St
IL1 CL St CJ *— X — Si- MS CL ZD - z r z US 00 X X uJ CZ X CZ —' — — UJ cz = L'J CZ St
X. LJ w LJ •» W LHJ •«• CD CJf C.y x --CL—-ZZXt-XX^CZ — XXX^-t-- X LJ f—
X- LL. CJ LJ C4S — si- MS 00 O CJ CJ c9 CJ " — MS XXX-4 !— X ►—11 X X »—-•1— u —1 I— LI- »—•
4 4 c? CJ H— — — Si- O' — cL — CJ X c? x — ms —. a 4- 4- Z 4- 41 H |— * Z 4 4■ Z ^: 4 hY Z
4 4 CJ «K H—• — H- O O •> ^^ os O1 O CJ CJ h- — — o 4- 4- X 4- 4• f- D
-
^ -5 4 4• X z5 4 4Y ZD
4 4 z x z: CL ►—« CD O1 — 0s Z z z ► ►-H — X z 4- 4- z 4 4- 2 _ 5 3 = 4 4 4 4Y Z
4 4 co 0 X LU Z CJ CJ ^^-coooooxooxir cz »-H X 4- 4- —j 4 4- X c3 •- _ j 4 4• U) _ j 4 4K 00
4 4 Cl •> H- Z) CJ •" - 1— C^OOQ^uquJ'J^Z X 4- 4- L.5 4 4• LU X) X X> 4 4' CD X5 4 4Y CL
PAGE62
UNIT*3***1I2319 CL"QGQG232C +TEEREARNCRGUMENTSINHAFUNCC 44442321 44+FCRNKITHNCPARKERS»ARGUPENTSOFLFUN TIOIGNQRED4444+2322 PS"KHENLPP1A 2YCUPP3INRLYGREECESHENG232 WHENPLPP1A 2YCUPP3INE RLYGRE CES ENG2324 CL"QGGQ2325 +TFEREARENCRGUPFNTSINTHAFUNCTI N44442326 44++FCRPKITHNARKE S,ARGUMENTSCLFUNCTIONIGNCREC4444+2327 PS"QCQC*****£(PS,WHENUPP1A 2Y U P3INE RLYGREECEHNG)£(,CGGG*2328 *£(CL»GGQ)£(SS»GGGG»£(RS)>£CS,CQQ»££(CL,QCQQt£(RSE tf£ LOUNTER£2329 (CL,UNIT),£(PS,ENCRCGRAP)£PS,CQQ5!'******££(CL CGGG) £(PS,INTER**££(CL,C2330 CUNTER))£(PS,UNIT*******££(CL,UMT))),(£(DS»UMT,I££(CL,UNIT))£(PS,UMT*****i£(2331 CL,UNIT).£(CLGGGQ)232 QQQQ*****£(PS,KHENPUPP1A 2YCU P3INE RLYGREECESHUNG)£(PStGQGG*****££23 {CL,CQCQ))£(SS,GGCC,£(RS))£(CS,CCCQ,££(CL,CGCG,£(RS))EC UNTER£(CL234 ,UNIT)»(£(PSENDPRCGRAP)£(PS,CGGG*******££(CL,QGQG))£(PS»COUNTbR** ££(CLt CUN2335 TER))£(PStUNIT*******££(CL,UMT)))f(£(DS,UMT,I£f(CL,UNIT))£{PS,UNIT*****££{CL,2336 UNIT))£(CLtCGCG)))2337 RS2338 SS"QQQG"PP1"PP2"PP32339 RS234C CL"QQQG"PIVP1"PPP2" P 3234 DS"QQG£(PS»WHENPUP1A PP2YC P3INF RLYGREECESHENG)£(PS,QCGG**234 ££(CL»CQGQ))£(SS»CCGQ»£(RS))£{DS>GGQQ>££(CL»CQQQt£(RS)))£{EG,££(CL,COUNTER, (2343 CL,UNIT)»(£PSENDRCGRA)tGGCQ*****LQGQPCOU TER4( ,O2344 UNTER))£(PS,UUIT*******££(CL,UNIT))),(£(CS,UNIT,I££(CL,UNIT))£(PS,UNIT*****££(C2345 L,UNIT))£(CL,GGGG)))2346 CL"COUNTER2347 444-44THEREARNCRGUPENTSINTHAFC+2348 +++++FCRPKITHNPARKE S,ARGUPENTSCLFUNCTIOIGNCREC44+4+23 9 CL"UNI72350 +44TFEREARNCRGUP NTSINTHAFUNCIC 444442351 4++++FCRPKITHNPARKE S,ARGUPENTSCLFUNCTIOIGN0REC444442352 EQ"III11"1"£(PS.ENDPRCGRAP)£(PS»QCQQ*******££(CL,CQQQ))£(PS,COUNT R ***££(CL235 ,COUNTER))£(PS,UNIT*******££(CL,UNIT))"£{DS,UNIT,I££(CL,UNT)) (PS♦UNIT*****££{2354 CL,UNIT))£(CL,CG G)2355 CL"UNIT2356
PAGE63
+++++THEREARNCRGUMENTSINTHAFUNCTICN++*++2357 +++++FCRNWITHNPARKE S»ARGUMENTSCLFUNCTICIGNCR C+42358 DS"UNIT"112359 CL"UNIT236C +++++THEREARNCRGUMENTSINTHAFUNCC■»2361 +++++FCRPWITHNPARKE S,ARGUMENTSOCLFUNCTICIGNORED+++++2362 PS"UNIT*****IIII2363 UNIT*****IIII2364 CL"QGQC2365 +++++THEREARNCRGUNENTSITHAFUNCTICN+++++2366 +++++FCRPWITHNPARKE S»ARGUPENTSCLFUNCTICIGNCREC+++++2367 PS"WHENUPPP1A ^2YGUPPP3INE RLYGREECEHNG2368 WHENPLPPP1A 2YCU P3INEARLYGRE CES ENG2369 CL"QGQG2370 +THEREARENCRGUMENTSINTHAFUNCIC ***++2371 +++++FCRPWITHNBARKE S.ARGUMENTSCLFUNCTICIGNORED+++++2372 PS"QGQG*****£(P,WHENUP P1A 2YCU P3INEARLYGRE CEESLN)£(PS»CGGQ*237 ****££(CL,CQCq))£(SS,GCCG,£(RS))£(CS,QGGQ,££(CL,CGGQ,£(RS)))£(EQ,££(CLOUNTE )2374 ,££(CL,UNIT),(£(PSE DPRCGRAP)£ PS,CGGC*******££( L,QCQQ))£(PS,COUNTER****££I2375 L,COUNTER))€(PS,UNIT*******££(CL,UNIT))),(£(CS,UNIT,I££(CL,UNIT))£(PI * ***2376 ££(CL,UNIT))£(CL,GGGQ))2377 QQQQ*****£(PS,WHENPUP P1A 2YCU PP3INEARLYGREECSHUNG)£(PS,GCGG*2378 *££(CL,GGQG))£(SS»GGQG,£(RS))£(C5»CCGQ»i£(CL,CGQQ»£(RS)))£(EQ,££(CU,CCUNTER),££2379 (CL,UNIT),£(PSENDPRCGRAP)£(PS,QGQC*******££(CL,CQGQ )£(PS,CCUNTER****££(CL2380 QUNTER))£(PS,UNIT******* £(CLNIT)))(£(CS,UNIT,I££(CL,UNIT))£(PS»UNIT*****5£{2381 CL,UNIT))£(CL,GGGG))2382 RS238 SS"QQQC"PPP1"PPP2"PPP32384 RS2385 CL"QGQG"PPPP1"PPPP2"PPPM32386 DS"QGQG"£(PS,WHENPUPPP lA 2YCU PP 3INEARLYGREECEHS NG)£(PS,CC C**2387 ***££(CL,GGGG))£(SS,GGGG,£(RS))£(CS,GGGQ,££(CL,QQQG,£(RS)))£(EQ,£( L,OUNTE2388 ££(CL»LNIT),( (PSENDPR GRAPI£(PS,QCGQ*******££(CL,CQGQ))£(PS,COUNTER****££(CL2389 ,COUNTER))£(PS,UMT*******££(CL,UNIT))),(£(CS,UNIT,I££(CL,UNIT))£(PS,UNIT*****£2390 £(CL,UNIT))CG)2391 CL"COUNTER2392 +++++THEREARNCRGUPENTSINTHAFUNCTICN++*++2393 +++++FCRPWITHNPARKE S>ARGUPENTSCLFUNCTICIGNO EC+++++2394
PAGE64
CL"UNIT2395 +++++TFBREARENCRGUMENTSINTHAFUNCC2356 +++++FCRPVmITHNPARKE S»ARGUPENSCLFUNCTICNIGNORE +++++2357 EQ"II11"I£(PS,ENCRCGRAP)£(PS»CGCC*******££(CL,CCQQ))£(PS»COUNTER****££(C2358 L,COUNTER))£(PS, NIT*******££(CL,UNIT))"£(CS»UN TfI £tCL. ))£{PS,UNIT****»££2355 (CLtUNIT))£(CL,GGQG)24C0 +THEREARENCRGUPCNTSINTHATFU CTICN4+24 I +FCRPVsITHNCPARKERS,ARGUPENTSFLFUN TICNIG O C+4424C2 DS"UNIT"I24C3 CL"UNIT24C4 ++TFEREARENCRGUMENTSINFTFUNCC-»+24 5 +++++FCRPVvITHNPARKERS,ARGUPENTSCLFUNCTICIG EC24 6 PSMUiIT*****III I24C7 UNITHn24C8 CL"QGQC24C9 +THEREARENCRGUPENTSINFTFUNCC 42410 +++++FCRPWITHNPARKE S,ARGU ENTSCLFUNCTICIGNOREC+■»2411 PS"WHENUPPPP1A 2V0U P3INEARLYGREECESFUNG241 WHENPLPPPP1A 2YCUP P3INEARLYGR ECESFENG241 CL"QQQC2414 ++TFEREARNCRGUPENTSINFTFU ICN2415 +++++FCRPWITHNPARKERS,ARGUP NTSCLFUNCTICNIGNCREC+++++2416 PS"QGQG***S{P»WHENPUPP P1PA P 2YCU 3INEARLYGREECEFLNG)£(»2417 QQ*****££(CL,GCGQ))£(SS»CQCQi£(RS))£(CS,CCCQ»££(CL,CCQQ»£(RS)))£(EQ,££ L, OUNT2418 ER)t££(CL,UNIT)(£(PS,E DPRCGRAP)£(PS,QCQC*******££(CL,CGQQ))£(PS,CCUNTER ***£2419 £(CLtCCUNTER))£(PSfUMT*******££(CL,UMT)))t<£(DStUNIT,I££(CL,UNIT))£(PStlNIT**240 ***££{CLtUNIT))£(CLjGQGQ)))2421 GQQQ*****£(PS,WHENPUPPP 1A 2YCU PP3INEARLYGREECESFL G)£(PS»GGGQ*242 ****££(CL,CQGQ)}£(SStCCGG»£(RS))£(CS»QCCG»££(CL,QQCG.£(RS)))£(EQ,££( L, OUNT R)243 t££(CL»UNIT)»(£PSENDRCGRAP)£(PS»GCQG*******££(CL»CQQQ))£(PS»CCUNTER****££(C24 L jCOUNTER))£(PStUNIT*******££(CL,UMT>))»(i(CS»UNIT,I££(CL,U IT))£(PS»UNIT*****2425 ££(CL,LNIT))£(CL»GGGQ)))2426 RS2427 SS"QGGG"PPPP1"P 2"PP !32428 RS2429 CL"QCGC"SIC,HEAVENLY"IC,WAS"NG,WHILEY T2430 DS"QQQG"£(PS,WHENPUSICHEAVENLYPAID, ASYCUNG, HILETI RLGR ECSF2431 UNG)£(FS»CCCG*****££(CL,CQGQj>£(SS»CCQQ»£(RS)>£(DS»CCCQ»££(CL Q Q»£(RS)))£<EQ,2432
PAGE65
£(CL,COUNTER),ifUMT)£PS,E DPRCGRAR)£(PS,CCGQ*******££(CU,QQCQ) £(PS,C233 OUNTER****££(CL,CC NTER))£(PS,UNIT*******££(CI,UNIT))),(£{CS,UNIT,I££(CU»UN2434 £(PS,UNIT*****££(Cl,UNIT))£(CU,CGGQ)))2435 CL"CGUNTER2436 +++++THEREARNCRGURENTSINTHAFC4♦2437 +++++FCRRtolTHNORARKE S,ARGUR NTSCLFUNCTICNIG OE■*42438 CU"UNI2439 +THEREARENCRGUR NTSINTHAFCT*244C +FCRRtolTHMORARKE S.ARGURENTSCFLFUNCTICIG CE *42441 EQ"III111"£(PS,ENDPRCGRAR)£(PS,QCCG*******££(CL,CQQQ)£(PS.COUNTER ***££(2442 CU,CCUNTER))£(PS,UMT*******££{CL,UMT))"£(CS,UNIT,I££(CL,UNIT))£(PS,UNIT*****£2443 £(CL,UNIT))£_(CL,GCCG)2444 PS"ENORCGRAR2445 ENDPRCGRAR2446 CL"GGGC2447 +4+++THEREARNCRGUMENTSINTHAFUNCC■»2448 +++++FCRRtolTHNRARKE S.ARGU ENTSCLFUNCTICIG O EC-2449 PS"QQQC*******£(S,toHENRU IC,HEAV NLYAI .toASYOUNG,ViHILEETNARLGR E2450 SHEUNG)£(PS,CCQG«****££(CL,CGCQ))£(SS.GCCG*£(RS))£(DS,CCQCt££(CL,GGGCt£(RS)2451 )£(EQ,££(CL,CCUNTER),££(CU,UNIT),( (PSDPRGGRARU PS,CGCQ*******££(CL»QGQG))2452 £(PS,CCENTER****££(CL,COUNTER))PSUNI***** £(CL,UI )),[£ S, IT,I£ ,2453 UNIT))£(PS»UNIT*****££(CL,yNIT))£(CL,CCCG)))2454 QQQQ*******£(PS.WHENRUSIC.HEAVENLYRAIC,WASYCUNG, HILEETIEARLYGRS2455 ESUNG)£{PS»CGQQ*****££(CL,GGCC)>£(SS,QCCGt£(RS))£(DS,CQQQ,££(CL,CCQGf£(RS)))£(2456 EQ,££(CL,COUNTER),££(CL»UM )(PS E CRCGRAR)£(PS»CCGQ*******^(CLtCCGQP2457 S,COUNTER****££(CU,C NTER))£(PS,UMT*******££(CL,UMT))),(£{DS,UNIT,I££{ U, NI2458 T))£(PS,UNIT***-** £(CL,UNIT))£(CL,CCCQ)))2459 C(."COUNTER2460 +++++THEREARNCRGURENTSINTFUNCC9*2461 +FCRRtoITHNRARKE S,ARGURENTSOFCLFUNCTICIGNOKED+++++2462 PS"CCUNTER****III2463 COUNTER****I112464 CL"UNIT2465 ++THEREARENCRGUR NTSINTHAFUNCIC -+2466 ++FCRRtolTHNRARKE S,ARGUR NTSCFLFUN TICNIG 0 EC4+2467 PS"UNIT*******11 II2468 UNIT*******I112469 PS"2470
PAGE66
+TEISPSFUNCTICIHANULLSTR NG2471 +TCENCRACJCB.TYPE•ICOLUMN14-f2472 KS2473 CL"QGQ247 +THEREARNCRGUMENTSINHTFUNCICN++4442475 +FCRNWITHNCMARKERS.ARGUMENTSFLFUN TIOIG O EC2476 PS"WHENMUSIC"HEAVENLYMAIC'WASYCUNG" HILETIE RLYGR ECEUNG2477 WHENMUSIC"HEAVE LYMAID"WASYCUNC HILETIE RLGR CES NG2478 CL"QCQG2479 +++++THEREARNCRGUMENTSINTHAFUNCTICN+++++2480 +FCRMWITHNCMARKERS.ARGUMENTSFLFUN TIOIC O EC2481 PSMQCQC*****£(PS,WHENMUSIC.HEAVENLYAIC WASYO NG, HI EETIE RLYGR2482 HESUNG)£(PS,CGQQ*****££(CL,CGCQ))£(SS,CCCC,£(RS))£(CS,CCQQ,££(CL,QCCG.£(RS)))£2483 (EQ,££CLCOUNTER),££(CL.UNIT)PS,ENCRCGRAM)£(PS,CCCQ*******££(CL,CCGC))£(2484 (EQ»££(CL,COUNTER),££(CL,UNIT),(£(PS, NCPR GRAM)(PS.CQGQ-^^^^^^iiif L,GGCG)2485 PS.COUNTER****££(CL.COUNTER))£(S, NIT***** *££(CL,UI ))),{£(CS,UT,I2486 IT))£(PS»UMT*****££(CL,UMT))£(CL,CGQQ)))2487 QQQQ*****£(PS,WHENMUSICHEAVENLYAIC.WASYOUNG, ILEETIARLYGR ESH2488 SUNG)£(PS.CQQG*****££(CL.CCSG))£(SS.CQQQ.S(RS))£(CS,CQQQ,£( L,Q GQ,£(R )))£{EQ2489 ,££(CL.COUNTER), £(CL.UNIT((PS.E CRCGRAM).£(PS CGGQ****^*^££(CL,GCQC:))5(PS»2490 COUNTER****££(CL.COUNTER)) (PS.UNIT*******££(CL.UNIT))),(£(OS.UNIT,I££(CL.UNIT)2491 )£(PS,UMT*****££{CL,UMT))£(CL,GCCQ)))2492 RS2493 pS«_2494
2Ag5





+++++THISPSFUNCTIONHASNULLSTRING+++++25C5 +++++T0ENCTRACJOB.TYPE'ICOLUMN14444425 6 +THEREARENCRGUMENTSINHAFUNCC 425 7 +++++FCRMWITHNMARKERS.ARGUMENTSCLFUNCTIOI - CR C4444425 8
PAGE67
+4-TFEREARENC +++++FCRRKITHN THISISACAT +++++THEREARNC
4-+FCRPKITHN +++++TFEREARNC +++++FCRPKITHN THISISADOG +4-TFEREARNC +++++FCRNKITHN +++++TFEREARNO +++++FCRNKITHN THISISAPCUSE +++++TFEREARNC +++++FCRNKITHN +++++TFEREARNC +4-FCRPKITHN THISISASHEEP +++++TFEREARNC +++++FCRFKITHNC +++++THEREARNC +++++FCRPKITHNC THISISACCK +++++THEREARNC +++++FCRPKITHN +++++TFEREARNC +++++FCRNKITHN XYZ*•»**«*THISS +++++TFEREARNC +++++FCRNKITHNC END-PRCC**THISIS +++++THEREARNC +FCRPKITHN +++++TFEREARNC +++++FCRPKITHN THISISACAT +++++THEREARNC +++++FCRRKITHN
ARGUPENTSINTHAFUNCTICN+++++ PARKERS,ARGUMENTSCFLFUNCTICN ARGUPENTSINTHAFUNCTICN+++++ PARKERStARGUPENTSCFLFUNCTICN ARGUMENTSINTHAFUNCTICN+++++ PARKERStARGUPENTSCFLFUNCTICN ARGUPENTSINTHATFUNCICN++4++ PARKERS,ARGUPENTSCFLFUNCTICN ARGUPENTSINTHATFUNCC ++ PARKERStARGUPENTSCFLFUNCTICN ARGUPENTSINTHATFUNCCN++4++ PARKERStARGUPENTSCFLFUNCTICN ARGUPENTSINTEATFUNCC 4+4 PARKERStARGUPENTSCFLFUNCTICN ARGUPLNTSINTHAFUNCTICN++4++ PARKERStARGUPENTSOFCLFUNCTICN ARGUPENTSINTHAFUNCC+ PARKERStARGUPENTSOFCLFUNCTICN ARGUPENTS PARKERSt ARGUPENTS PARKERSt AHCRSE ARGUPENTS PARKERSt AHCRSE ARGUPENTS PARKERS, ARGUPENTS PARKERStINTEATFUNCCN+4+++ ARGUPENTSCFLFUNCTICN INTEATFUNCTICN4+4++ ARGUPENTSOFCLFUNCTICN INTEATFUNCICN++4++ ARGUPENTSCFLFUNCTICN INThATFUNCCN+++++ ARGUPENTSCFLFUNCTICN INTEATFUNCCN+ ARGUPENTSOFCLFUNCTICN ARGUPENTSINTTFUNCQN++ PARKERStARGUPENTSCFLFUNCTIC
IGNOREC+44+ IGNCREC+444+ IGNOREC++4++ IGNOREC+++++ IGNORED4 IGNOREC+ IGNORED+4 IGNCRE+44 IGNORED+4 IC-NCRED+44 IGNORED4 IGNOREC+4 IGNGRED+44++ IGNORED+4 IGNCRED+4-




+++++therearnc +++++fcrmkithn thisisadog +++++therearnc ++fcrmkithnc +++++therearnc +++++fcrmkithn thisisamcu e +++++tferearno +++++fcrmkithn +++++tferearnc +fcrnkithc thisisas eep +++++therearenc +++++fcrmkithn +++++therearenc +++++fcrmkithn thisisacok +++++therearnc +++++fcrmkithn +++++tferearenc +++++fcrmkithn endcfprogram name**********xyz name**********end- name**********zyx name***«******cther name**********alter +++++therearncfc msin +++++tferearncrguments +++++fcrmkithnmarkers,
arguments markers, arguments markers, arguments markers, arguments markers, arguments markerst arguments markers♦ arguments markers, arguments markers, arguments markers, ■prcc
inthatfuncticn+++++ argumentscflfuncticn inthatfuncticn+++++ argumentscflfuncticn inthatfuncticn+++++ argumentscflfuncticn inTHATFUNCTICN4+4++ ARGUMENTScflFUNCTICN inthatfuncticn+4+++ argumentscflfuncticn inthatfunccn+ argumentscflfuncticn intfatfuncticn444+4 argumentscflfuncticn INthatfunctICN44444 argumentscflfuncticn inthatFUNCTICN444+ ARGUMENTSofclFUNCTICN
IGNCRED44444 IGN0REC4444+ IGNCREC44++4 IGN0REC44444 IGNCREC44444 igncrec+4444 ignorec+4-4 ignorec+4+ igncrec+++++
STCRE4++++ INthatFUNCTICN44+++ ARGUMENTSCFclFUNCTICN
igncrec+++++
endtracjcb»type•ic lumn1+44 eqfuncticn**witftrace****'** *** *************
ps" +++++tfispsfuncticnhasnullstring+ ++
25a7 25A8 25a9 2550 2551 2552 2553 255a 2555 2556 2557 2558 2559 2560 2561 2562 2563 256a 2565 2566 2567 2568 2569 2570 2571 2572 2573 257a 2575 2576 2577 2578 2579 2580 2581 2582 2583 258a
IV) vo
PAGE69
+TCENDRACJCE»TYP•ICOLUMN1444442585 RS2586 PS2587 DS"XYZ"THISIACA2588 PS2589 SS"XYZ"CAT2590 RS2591 DS"END-PRCC"THISIAHORSE2592 RS2593 RS259A DS"ZYX"THISISACAT2595 RS2596 RS2597 SS"ZYX"CAT2598 DS"OTHER"£(EQ,S£(CL,ZYX,£{RS)),£(CL,ENC-PRCC£(PS,ENDFPROGRAM)i(LN,NAM **2599 ***♦****}),{£(PS,££(CL,ZYX,£(RS)))))£{CL,CTHER)26C0 DS"ALTER"£(EQ,££(CL,XYZ,£{RS)),££(CL,c:NC-PRCC),(£(PS,XYZ*******££(CL,XYZ,£{RS))26I )£(PS,ENQ-PRCC**££(CL,ENC-PRCC))£(CL,OTHE£{PS,££(CL,XYZ,£(RS)))£(CL,A T )262 >>26C3 CL"ALTER26CA +THEREARENCRGUM NTSINTHAFUNCTI N4444426C5 +++++FCRMWITHNMARKE S,ARGU ENTSCLFUNCTIOIGNORE +-M++26 6 RS26C7 CL"XYZ"CAT268 CL"END-PROC26C9 +THEREARNCRGUMENTSINTHAFUNC IO44442610 4+F0RMWITHNCMARKERS,ARGUMENTSCFLFUN TIONIGN0REC4442611 EQ"THISISACAT"THISHCR E"£(PS,XYZ*******££(CL,XYZ,£(RS)))£(PS,ENC-PRCC*2612 *££{CL,END-PRCC))£(CL,OTHER)»£{PS,££(CL,XYZ,£(RS)£(CL,ALTER)2613 RS261A CL"XYZ"CAT2615 PS"THISIACAT2616 THISISACAT2617 CL"ATER2618 +THEREARENCRGUMENTSINTTF042619 +++++FCRMWITHNMARKERS,ARGU ENTSOCLFUNCTIONIGNCRE 444442620 RS2621 CL"XYZ"COG2622
PAGE70
CL"END-PRCC2623 ++TEEREARENCRGURENTSINT AFUNCTI N44444262 +FCRPViITHNCBARKERS.ARGUMENTSOFLFUN TIONIG C+42625 EQ"THISSADCG"THISHCRE••£(PS»XYZ***** *££(L,Z,£{R))>END-PRCC*2626 *££(CL»ENC-PRCC))£{CL»CTEIER)M£(PS»££(CL»XYZt£(RS)))£(CLfALTER)2627 RS2628 CL"XYZ"DOG2629 PS"TEUISADCG2630 THISISADCG263L CL"ATER2632 +++++TEEREARNCRGUM NTSINTEAFC42633 +++FCRNKITHNBARKERS,ARGUME TSCFLFUN TIONIGN0REC44444263 RS2635 CL"XYZ"ROUSE2636 CL"END-PRCC2637 +++++TEEREARNCRGUM NTSINTEAFUNCTI N4444+2638 44+++FCRREITHNCBARKERS»ARGUNTFLFU TIONI -NCREC444442639 EQ"THISARCUSE"THISHORSE"£(PS,XYZ*******£(CL,XYZ,£{RS)))£(PS,END-PRC2640 C**££(CLtEND-PROC))£(CL,CTHER)"£(PS»££(CL,XYZt£(RS)£(CL,ALT >2641 RS2642
2643
CL"XYZ"RCUSE2644 PS"THISISARCU E2645 THISISARCU F2646 CL"ALTER2647 4+TEEREARENCGURTSINT ATFUNC I N4444426 8 44444FCRRRITHNMRKE S,A GURENTSCFLFUN TICNG CE-t+2649 RS2650 CL"XYZ"SHEEP2651 CL"END-PRCC2652 +TEEREARENCRGURENTSINT AFUC42653 4444+FCRRInTHNCRARKERS,A GURENTSOFLFUN TICNIGN0RED444+265 EQ"THISISASHEEP"THISHCRS £(PS»XYZ*******££(CL,XYZ,£(RS)))£(PSEND-PRC2655 C**££(CL»END-PROC))£(CL»CTHER),,£(PS»££(CL»XYZf£(R_S)))£{CL»ALTER)2656 RS2657 CL"XYZ"SEEEP2658 PS"THISIASHEEP2659 THISISAS EEP2660
PAGE71
CL"ALTER ++TMEREARE +++++FCRRKITH RS CL"XYZCCK CL"END-PRCC +++++TEEREAR ++FCRRKITH
NC NC AC NC
ARGURENTSIT AFUNCTICN+ MARKERS.ARGUMENTSOFCLFUNCTICIGNC EC444++ ARGUMENTSINTHAFUNCC 4+4 MARKERS.ARGUMENTSCFLFUNCTIC
IGNQREC44+4+
•v~.»..<aii»w_\̂jr-'>IiWV>xJ.;A-1lU■
EQ"THISSACCK"THISHCRE(PS.XYZ****** £.£(L,£))) (END-FC *££(CL,ENC-PRCC))£{CL,CTHER)"£(PS,££(CLtXYZ,£(RS)))£(CL,ALTER) RS CL"XYZ"CCK PS"THISISACCK THISISACCK CL"ATER 4444+TFERFAR 44+++FCRMKITH RS CL"XYZ,(HCRSE CL"END-PRCC 44444TFEREAR 444++FCRMKITHNC NCARGUMENTSINTEAFUNCC 444+4 MARKERS.ARGUMENTSCFLFUNCTICIGNCREC44444 NC NCARGUMENTSINTHAFUNCC 444 MARKERS.ARGUMENTSCFLFUNCTICIGNORED44444 EQ"THISISACRSE"THISR£(PS.XY******£.£(L,YZ£()))END-PRC C**££(CL.END-PRCC))£(CL,CTHER)"£IPS,££ICL,XYZ,£(RS( ,A RS CL"XYZ"HCRSE PS"XYZ*******THIS XYZ*******THISIS CL"END-PRCC +++++TFEREARNC +++++FCRMKITHNO PS"END-PRCC**THIS END-PRCC**THISIS CL"OTHER +444+TFEREARNC +FCRMKITHNC RS CL"ZYX"CATISAHCRSE AHCRSE ARGUMENTSINTHAFUNCTICN444++ MARKERS.ARGUMENTSCFLFUNCTIC ISAHORSE AHCRSEICNCREC444++ ARGUMENTS MARKERS,THATFUNCTIC 444+ cCFLFUNCTICNIN ARGUMENT̂IGNOREC4444+
2661 2662 2663 264 2665 2666 2667 2668 2669 2670 2671 2672 2673 2674 2675 2676 2677 2678 2679 2680 2681 2682 2683 2684 2685 2686 2687 2688 2689 2690 2691 2692 2693 2694 2695 2696 2697 2698
rv> vo
PAGE72





+++++THEREARNCRGUMENTS +++++FCRRWITHNPARKE S, RS CL"ZYX"SHEEP CL"END-PRCC +++++THERFARNC +++++FCRPKITHN EQ"THISISASHEEP"THI S,££(CL,ZYX,£(RS))) RS CL"ZYX"SHEEP PS"THISISASHEEP THISISASHEEP CL"OTHER +++++TFEREARNC +++++FCRPKITHN RS CL"ZYX"CCK CL"END-PRCC +++++THEREARNCRGUPENTS +++++FCRPKITHNPARKE S, EQ"THISISACCK"THIS i€(CL,ZYX,£(RS))) RS CL"ZYXW PS"THISISACCK THISISACCK CL"OTHER +++++THEREARNCRGUPENTS +++++FCRPKITHNPARKE S, RS CL"ZYX"HCRSE CL"END-PRCC +++++THEREARNCRGUPENTS +++++FCRPKITHNPARKERS, EQ"THISISAHCRSE"THIS S,££(CL,ZYX,£(RS))) PS"ENDCFRCGRAP
INTHATFUNCTICN+++++ ARGUPENTSCFLFUNCTICNIGNCREC44444 INTHATFUNCTICN444+4 ARGUPENTSCFLFUNCTICNIG CREC+-•+ AHCRSE"£(PS,ENCFP CCRAM)£(LN,NAPE**********)»'£(P INTHATFUNCTICN444+4 ARGUPENTSCFLFUNCTICNIGNCREC44444 INTHATFUNCTICN44444 ARGUPENTSCFLFUNCTICNIGNOREC44++4 HCRSE"£(PS,ENDFP OGRAP)£{LN,NAPE**********I"£( S, INTHATFUNCTICN+4444 ARGUPENTSCFLFUNCTICNIGNCREC444++ INTHATFUNCTICN44444 ARGUPENTSCFLFUNCTICNICN0REC444++ AHCRSE"£(PS,ENCFP OGRAM)£{LN,NAPE**********)"£(P




ENDCFPRCGRAP LN"NAME■"** NAPE**********XYZ NAPE**********END-PRCC NAPsE**********ZYX NAPE**********CTFER NAPE**********ALTER +++++THEREARNCFCRPSINSTCRE++*** CL"OTHER +++++TFEREARNCRGUM NTSINTHAFUNCTI N++*** +++++FCRPKITHNPARKE StARGU ENTSCLFUNCIIC RS
IGNORED*****
+++++TCENDTRAJCB,TYPE'ICCLUPN —̂£QFUNCTICN#**#**11*-*******®**** * * +++++TFISPSFUNCTIONHASNULLSTRING***** ++++*TCENDTRAJCB» YP*ICCLUPN1 ++ +TFISPSFUNCTICNHANULLSTRING***** +++++TCENDTRAJCBtTYPE'ICCLUPN1** *+ +++++THISPSFUNCTIONHASNULLSTRING***** +++++TCENDTRAJCB,TYFE•ICCLUPN1* + +THEREARNCRGUMENTSINTHAFUNCC* +++++FCRPKITHNPARKE StARGUENTCLFU C ICNIG REC*** +++++THEREARNCRGUPENTSINTHAFUNCTI N*+*++ +FCRPKITHNPARKERStARGUPENTSCFLFUNCTICIGNORED***** TEST*******=A**2-2AB+B* EXPRESSICN*=A**2+2*A*B8* 2 +*+TCENCRAJCE,TYPE'ICLUPN! +THEREARENCRGUPENTSINHAFUNCC* +++++FCRPKITHNPARKE StARGUPENTSCLFUNCTICIGNORED***** +THEREARNCRGUPENTSINHAFUNCC ** +++++FCRPKITHNPARKE StARGU ENTSCLFUNCTICIGNORED***** TEST*******=A**2-2 A B+B * EXPRESSICN*=A**2+2*A*B-B * ++TCENTRAJCB,YPE«ICCLUPN!** +*TFEREARNCRGUPENTSINHATFUNCC
275 2776 277 2778 2779 2780 2781 2782 2783 2784 2785 2786 278 2788 2789 275C 2781 2782 2783 2784 2795 2786 2787 2788 2799 28CO 28C1 2eC2 28C3 2804 28C5 28C6 28C7 28C8 28C8 2810 2811 2812
IY> VO
PAGE75
4++++FCRMKITHN +++++THEREARNC 4++++FCRMKITHN TEST*******=A**2 EXPRESSICN*=A**2 +++++TCENDTRAC +++++THEREARNC +FCRMKITHNC ENDPRCGRAM EXPRESSICN*=A**2 +++++TFEREARNC +FCRMKITHNC TEST*******=A**2 ENDTRAC
MARKERS,ARGUMENTSOFCLFUNCTICIGNOR C4+ ARGUMENTSINTHAFUNCC 4444 MARKERS,ARGUMENTSCFLFUNCTICI - EC4 -2*A*B4fi**2 -2*A*B-0* 2 JCB»TYPE'INCCLUMN14 ARGUMENTSINTHATFUNCC 44+ MARKERStARGUM NTSCFLFUNCTICNIGNC EC44444 -2*A*84B *2 ARGUMENTSINTHAFUNCICN44444 MARKERS»ARGUMENTSCFLFUNCTICIGNC EC44+++ -2*A*048 *2 JCB>TYPE'INCCLUMN
+++++TCENDTRACJCB,TYPE•ICCLUMN *#**as««*«jEST-6EGFUNCTICN**KTHTRACE******** ******** ******* PS" 44444THISPSFUNCTICNHASNULLSTRING44+++ 44444TCENDTRAJCB,TYPE»ICCLUMN1+ RS DS"EXPRESSICN"AEXPCNENT2SIGN12TIMESAIMESGN2BEXPCNE 2 PS" 4++++THISPSFUNCTICNHASNULLSTRING4++++ 4+TCENDRACJCB,YPE•ICCLUMN RS DS"TFST"A**2-2* E+B *2 PS" 4+44+THISPSFUNCTICNHASNULLSTRING4++++ 4+TCENDTRAJCB»TYPE•ICCLUMN RS SS"EXPRESSICN"EXPCNENT"TIMES"SIGNI"SIGN2 PS" +++++THISPSFUNCTICNHASNULLSTRING4++++ 4+TCENDRACJCB»TYPE•ICCLUMN1 RS




ARGUNENTSITHAFUNCTIC ++4 BARKERS,ARGUMENTSCFLFUNCTICIG O EC+
CL"TEST +++++TFEREARNC +++++FCRRWITHNO RS RS CL"EXPRESSION"**"*"4"4 EQ"A*2-2*A*B4B** " *2+2*AE**2"f(PS,ENDPRCGM)£SXPRION=L EXPRESSICN,**,*,£(RS),£(RS)))£(PS,TEST#******=££(CL,TEST))"£(PS,EXPRESSICN*=££( CL,EXPRESSION,**,*,£(RS),£{RS))£(PS,TEST*******=i£{CL,TEST))) RS RS CL"EXPRESSION"**"*"+"+ CL"TEST +TFEREARNCRGUMENTSINHATFUNCIC4 +FCRNWITHNOARKERS,ARGUMENTSCFLFUNCTICIGNOR D+ PS"TEST*******=A**2-2*AB+G2 TEST*******=A**2-2*AB+6 *2 PS"EXPRESSION*=A**242*A BB* 2 EXPRESSICN*=A**242*A*E+B* 2 +TCENDRACJCB,YPE*ICCLUVN144444 RS CL"TES ++TFEREARNCRGUNENTSITHATFUNCCN44444 ++FCRNWITHNCRARKERS»ARGUMENTSFLFUN TICIGNOREC44444 RS RS CL"EXPRESSION"**"A"4" EQ"A**2-2A*B4-6**2" 2 A*BB**2H£(PS»ENDPRCGRM)(S,X RICN=L EXPRESSION,**,*,f{RS)»£(RS))>£(PS,TEST****'***=££(CL TEST))«£ S,EXPRESSICN♦sift CL,EXPRESSICN,**,*,£(RS),£(RS))£(PS,TEST*******=££(CL,TEST))) RS RS CL"EXPRESSION"**"*"4"- CL"TEST +TFEREARNCRGURENTSINTHAFUNCCN44444 4444-4FCRFWITHNCRARKE S,ARGUMENTSOCLFUN TICIGNOREC44444 PS"TEST******«=A**2-2AB46* TEST*******-A**2-2*AB4G *2




PS"EXPRESSIGN*=A**2+2*A*B-B* 22889 EXPRESSICN*=A**2+2*A*B-8 *22890 +TCENDRACJC8.TYPE•ICCLUNN1444+42891 RS2892 CL"TESI2893 ++THEREARNCRGUMENTSINAFUNCTICN4+444289 +4+++FCRMKITHNARKES.ARGUMENTSCLFUNC IONIG O EC2895 RS2896 RS2897 CL"EXPRESSION2898 £Q"A**2-2*A B+B** " *-2* EB** "£(PS»ENCPRCGRAM)£(PS,EXPRESSION*=f£(CL,2899 EXPRESSION,**,*,£{RS)»£(RS)))£(PS»TEST**♦ **=£ (CL.TEST))"£<XION29C0 CL,EXPRESSICN,**,*.£( S),£IRS))£(PS,TEST*******=££(CL.TEST ))29C1 RS29C RS29C3 CL"EXPRESSICR29C4 CL"TEST29C5 +++++THEREARNCRGUMENTSINTHATFUNCTICN4+44429 6 +++++FCRNKITHNCMARKE S.ARGUMENTSCLFUNCTIOIGN0RE 444+29 7 PS"TEST*******=A**2-2*A 84g 229C TEST*******=A**2-2*A*B4E**229C9 PS"EXPRESS10N*=A**2-2*A*8E**22910 EXPR£SSICN*=A**2-2*A*B-B 22911 4444+TCENDRACJC8.TYPE'ICOLUMNI4 ++2912 RS2913 CL"TEST2914 4444-4-THEREANCRGUMENTSINTHAFUNCC2915 44+++FCRMKITHNARKE S.ARGUNENTSCLFUNC IOI -N0REC444442916 RS2917 RS2918 CL"EXPRESICN2919 EQ"A*2-2A8+B**2" **2-2* G"£(PS.ENDPRCGRAM)£{PS»EXPRESSION=£{CL,2920 EXPRESSICN,**,*,£(RS),£(R )))£(PS»TEST*******=££(CL,TEST))"£(PS,EXPRESSION*= £(2921 CL.EXPRESSION**,*,£(RS),£(RS))£(PS.TEST*****$*=££(CL,TEST)))2922 PS"ENDRCGRAN2923 ENDPRCGRAN2924 RS2925 RS2926
PAGE78
IGNOREC+
CL"EXPRESSION"**"*"-"+ PS"EXPRESSI=-2*A*e+8 *2 EXPR£SSICN*=A**2-2*A E+8 * CL"TEST +++++TFEREARNCRGUMENTSINTEAFUNCTI N+++++ +++++FCRNWITHNBARKERS,ARGUMENTSCLFUNCTIO PS"TEST*******=A**2-2*AB+8 * TEST*******=A**2-2 A*E+8 * +TCENDRACJ B,YPE«ICCLUNN1 RS ENCTRACJC8,TYPE•ICCLUNN1+++++ ******•»«<«f£FUNCTICN*** * * * «************************** +++++TEISPSFUNCTIONHASNULLSTRING+++++ ENDTRACJCB.TYPE•IC LUNN1+ PSFUNCTIONHASNULLSTRING+++++ ENCTRAJCB.TYPE1ICCLUNNi+++++ +++++THISPSFUNCTIONHASNULLSTRING+++++ +++++TCENCTRAJCB.TYPE'ICCLUNN1+ ++ +++++THISPSFUNCTIONHASNULLSTRING+++++ +TCENCRAJ B.TYPE•ICCLGNN1 +++++THISPSFUNCTIONHASNULLSTRING+++++ +TCENDRACJCB.TYPE1IC LUNN +THEREARNCRGUMENTSINTHAFUNCC+++ +FCRNWITHNCBA KERS»ARGUMENTSFLFUN TION ARGUNENTSITHAFUNCTICN+++++ NARKERS.ARGUNENTSOFCLFUNCTION ARGUMENTSINTHAFUNCTC+ NARKERS»ARGUMENTSCFLFUNCTION ARGUMENTSINTHAFUNOO+ NARKERS.ARGUNENTSCFLFUNCTION AWISENANILLKENOROPPORTUNITIESTHANFIND +TFERC'ARENCRGUNENTSITHAFU CC+++ +++++FCRNWITHNARKE S.ARGU ENTSOCLFUNCTIOIGNOREC+++++ +++++THEREARNCRGUNENTSITHAFUNCTICN+++++ +++++FCRNWITHNARKE S.ARGU ENTSCLFUNCTIOIGNCRE ++++++++++THEREARNC +++++FCRNWITHN +++++THEREARNC +FCRNWITHNC +++++THEREARNC +++++FCRNWITHN
IGNCREC+++++ IGNOREC+++++ IGNOREC+++++ IGNGREC+++++
2927 2928 2929 2930 2931 2932 2933 293A 2935 2936 2937 2938 2939 2540 2541 2542 2943 2944 2945 2546 2547 2548 2549 2950 2551 2952 2953 2954 2955 2556 2957 2958 2959 2560 2561 2962 2963 2964
o M
PAGE79
+++++THEREAR +FCRMWITH +++++THEREAR +++++FCRMWITH MONEYISLIKE +++++TFEREAR +++++FCRRWITH +++++TFEREAR +FCRRWITH +++++TFEREAR +++++FCRRWITH +++++TFEREAR +++++FCRFWITH THEREMEDYIS +++++TFEREAR +++++FCRFWITH +++++TFEREAR +I-FCRFWITH +++++TFEREAR +++++FCRRWITH +++++TFEREAR +++++FCRFWITH STUDIESERVE +++++THEREAR +++++FCRMWITH +++++TFEREAR +++++FCRHWIT +++++TFEREAR +++++FCRRWITH +++++THEREAR +++++FCRRWITH NAMEF1 NAMEEND NAMEX NAMEY NAME +++++TFEREAR ENDCFPRCGRAM
NCARGUMENTSINTHAFUNCTICN+++++ NCMARKERS,ARGUM NTSCFLFUNCTICNIGE44+ NCARGUMENTSINTHATFUNCC+ NCMARKERS,ARGUMENTSCFLFUNCTICIGN EC+ MUCK,NOTGC CEXCEPTITCANSPR AD NCARGUMENTSINTHAFUN TI£ 44 NCMARKERS.ARGUMENTSCFLFUNCTICIGNC EC44444 NCARGUMENTSINTHAFUNCC++ NCMARKERS.ARGUMENTSCFLFUNCTIOIG EC+-M NCARGUMENTSINTHAFUNCC+4 NCMARKERS.ARGUMENTSOFCLFUNCTICIGNO EC+++++ NCARGUMENTSINTHAFUNCC+ NCMARKERS.ARGUMENTSCFLFUNCTICIGNCRE 44444 WCRSETHANECISEA NCARGUMENTSINTHAFUNCTI N-*4+ NCMARKERS.ARGUMENTSOFCLFUNCTICNIGNO EC44444 NCARGUMENTSINTHAFUNCCN444+4 NCMARKERS.ARGUMENTSCFLFUNCTICIGN0REC44444 NCARGUMENTSI .THAFC4+ NCMARKERS.ARGUMENTSCFLFUNCTICIGNC E 4444+ NCARGUMENTSINTHAFUNCTICN44444 NCMARKERS.ARGUMENTSCFLFUNCTICNIGNO ED44444 FCRDELIGHT,FCRORNAMENT,ANDABILI Y NCARGUMENTSINTHAFUNCCN44444 NCMARKERS.ARGUMENTSCFLFUNCTICIGNCRED44444 NCARGUMENTSINTHATFUNCCN44444 NCMARKERS.ARGUMENTSCFLFUNCTICIGNC ED44444 NOARGUMENTSINTHAFUNCCN44444 NCMARKERS.ARGUMENTSCFLFUNCTICNIGNCREC44444 NCARGUMENTSINTHAFUNCCN44444 NCMARKERS.ARGUMENTSCFLFUNCTICNIGNO EC4444+ NCFCRMSINST RE44444




+TI-EREARENCRGUE MSINT ATFUNCC+4 +FCRNkITHNEARNERS,ARGUMENTSCFLFUNCTICIGNCREC444+4 +++++THEREARNCRGUEENTSINTEAFUNCC ++FCREV\ITHNEARNERS»ARGUE NTSOFCLFUN TICNIG GR4 +++++TCENDTRACJCQ,TYPE•ICCLUEN1 4 + FGUNCTICN**WITETRACE******** ***********5'**** PS" fqFUNCTICN**toTFRAE* PS" +++++TEISPSFUNCTICNHASNULL5TRING+++++ +++++TCENDTRAJCB,TYPE'ICCLUEN144444 RS DS"P1"£(PS,£(RS)) PS" 44+++TFISPSFUNCTICNHASNULLSTRING+4444 4TCENDRACJC8,YPE■ICCLUEN1444 RS DS"END"i(LN,NAEC)£(PS»ENDCFPPCGR E) PS" PSFUNCTICNHASNULLSTRING+4444 ENCTRAJCB,TYPE'ICCLUEN144444 RS DS"XEG»£(R),END-PR, PS" 4444+THISPSFUNCTICNHASNULLSTRING44444 ++++4TCENCTRACJCB,TYPE»ICCLUEN144444 RS DS"Y"{£(CL,ENC)),( (CLP1) PS" 44+44THISPSFUNCTIONHASNULLSTRING44444 444++TCENDTRAJC8,TYPE•ICCLUEN1 444 RS DS"4"£(£(CL»X)£(CL»Y))£(CL,A) PS" +++++THISPSFUNCTICNHASNULLSTRING44444





++TCENDRACJ B,TYPE•ICCLUFN1444+43 A1 RS3CA2 CL"A3C43 +++++THEREARNCRGUMENTSINTHAFUNCTICN++4+43 4 +4-FCRFHiITHNCARKERS.ARGUFENTSLFUN TIOIGNORED4++++30 5 CL"X3046 +++++THERFARNCRGUFSINTHATFUNCTC 4430 7 +FCRWITHNCFARKERS.ARGUFENTSFLUNCTICG OE++3048 RS3049 CL"Y3C50 +THEREARNCRGUMENTSINHAFUNCC4+3C51 +FCRNWITHNCFARKERS.ARGUFENTSFLUNCTICG OE+++-3C52 EQ"FIRSTEXECUTICN,,ENC-PR"£( L»ENC)"£LP13 53 CL"P13054 +++++THEREARNCRGUFETSINTHATUNCTCN3055 +++++FCRFWITHNBARKE S.ARGU ENTSOCLFUNCTICIGNCR D+3056 RS3057 PS"AWISEFANILLKCROPPORTUNITIESTHANHFINDS3 58 AWISEFANILLKCROPPORTU ITIESTHANHINDS3059i CL"A3060%+THEREARENCRGUFENTSINHAFCTICN43061 +++++FCRFWITHNFARKE S.ARGUFENTSCLUNCTICIG O ED-3062 CL"X3063 +++THEREARENCRGUFENTSINHAFUNCC43 64 +++++FCRFWITHNFARKE S,ARGUFENTSCLUNCTICIGNORED+++++3065 RS3066 CL"Y367 +TFEREARENCRGUFENTSINHAFCT43068 +FCRFWITHNCARKERS,ARGUFENTSLFUNCTICIGNC D*3069 EQ"SECCNDXECUTION"END-PR"£(CL»ENC)"£(CLtPl)3C7 CL"P1371 +++++THEREARNCRGUFENTSINTHAFUNCTICN+++++3 72 +++++FCRFWITHNFARKE S.ARGUFENTSCLFUNCTICIGN0RED+4+++3 73 RS3074 PS"MONEYISLIKFUCK,N TGC CEXCEPTTCANBSPR AD3 75 FONEYISLIKEUCK,N TGC CEXC PTTCANBSPR AD3 76 CL"A3077 +THERFARENCRGUFENTSINTHAF TC+43078
PAGE82
44444FCRMKITHNMARKERS.ARGU ENTSCFLFUNCTIOIG C+ CL"X ++TFCREARNGUMETSINTFATFUN TICN44444 +++++FCRRKITHNMARKERS.ARGUMENTSCLFUNCTICIGNCRE +++++ RS CL"Y ++TFEREARENCRGUMENTSINTHAFUNCTI N44444 44+++FCRMKITHNMARKERS.ARGU ENTSCLFUNCTICICNCRE 4++++ EQ"THIRDEXECUTION"END-PR"£(CL,ENC)"£(CL»P1) CL"P 44+TFEREARENCRGUM NTSINTHAFUNCC 444 4+4++FCRMKITHNOMARKERS.ARGU ENTSCLFUNCTICIGNCRE 4++++ RS PS"THEREMEDYISWCRSETHANEDI ASE THEREMEDYISKCRSET ANHDI ASE CL"A +44TFEREARENCRGUM NTSINTHANICN444 4++++FCRMKITHNMARKERS.A GUMENTSCLFUN TICIGNCREC44444 CL"X 44444TFEREARNCRGUM NTSINTHAFUNCCN 4444 44444FCRMKITHNMARKERS.A GUMENTSCLFUNCTICIGNOREC44444 RS CL"Y +THEREARNCRGUMENTSINTHAFUNCCN44444 44444FCRMKITHNMARKERS.ARGUMENTSCFLFUN TICIGNORED44444 EQ"FCURTHEXEC TICN"END-PR£( L,ND)CL.Pl) CL"PI 44444TFEREARNCRGUMENTSINTHAFUNCCN 4444 44444FCRMKITHNMARKERS.ARGU ENTSCLFUNCTICIGNCRE 44444 RS PS"STUDIESERVFCRDELIGHT,FCRCRNAMENT.ANDFCRA ILITY STUDIESERVEFCRDELIGHT,FCRCRNAMENT,ANDFCRA ILITY CL"A 44444TFEREARNCRGUM NTSINTHAFUNCCN 4444 444++FCRMKITHNMARKERS.A GUMENTSOFCLFUNCTICIGNCRED44444 CL"X 44444TFERFARNCRGUM NTSINTHAFUNCTCN 4444 44444FCRMKITHNMARKERS.ARGUMENTSCLFUNCTICIGNCRED44444





RS CL"Y +Th£REARINC +FCRNKITHNC EQ"END-PR"END-PR" CL"END +++++THEREARNC +FCRMKITHNC LNMNAME NAMEF1 NAMEEND NAMEX NAMEY NAME +++++TFEREARNC PS"ENDCFRCGRAM ENDCFPRCGRAM CL"A +++++TFEREARNC +++++FCRMKITHN CL"X ++TFERARNC +++++FCRMKITHN RS
ARGUMENTSINTHAFUNCC+4 MARKERS,ARGUMENTSCFLFUNCTICIGNGREC++++4 S(CL,ENC)"£ .PI) ARGUMENTSINTHAFUNCTICN+4444 MARKERS,ARGUMENTSOFCLFUNCTICIGN0 E 44+++ FORMSINSTCRE++4++ ARGUMENTSINTHTFUNCC 4+4 MARKERS.ARGUMENTSOFCLFUNCTICIGN0 EC44+++ ARGUMENTSINTFTFUNCC 4+ MARKERS.ARGUMENTSOFCLFUNCTICIC-NCREC44444
4+TCENDRACJCB.TYPE*ICCLUMN 44444TFISPSFUNCTICNHASNULLSTRING44444 4+TCENDRACJCB.TYPE'ICCLUMN144 44444TFEREARNC +++FCRMKITHNC +++++TFEREARNC 44444FCRMKITHN +++++TFEREARNC 44444FCRMKITHN +++++TFEREARNCARGUMENTSINTHAFUNCIC 44444 MARKERS.ARGUMENTSCFLFUNCTIC ARGUMENTSINTHAFUNCIC 44444 MARKERS.ARGUMENTSCFLFUNCTIC ARGUMENTSINTFTFUNCCN44444 MARKERS.ARGUMENTSCFLFUNCTIC ARGUMENTSINTHAFUNCCN44444
IGNCREC44444 IGNCRED44444 IGNCREC44444





IGNCREC4-M+ IGNGREC4 IGNCREC44444 IGNCREC44444 IGN0RED++4++ IGNCREC+44++ IGNCRE+
+FCRRWITHNCPARKERS.ARGUPENTSFLFUNCTIC +++++TFEREARNORGUPENTSINTHAFUNCTICN4+4++ +FCRPWITHNPARKERS»ARGUP NTSCFLFUN TION +++++TFEREARNCRGUPENTSINTHAFUNCTICN+4444 +FCRPWITHNCPARKERS.ARGUPENTSFLFUNCTIO +++++NCSEGPENTATICNCFTH TFCRPASCCCURED ++++ +++++SS"SnABC +FCRPWITHNCPARKERS,ARGUP NTSFLFUNCTION +++++FCRPWITHNPARKE S.ARGUPENTSCLFUNCTIO +TFEREARNCRGUPENTSINHAFU CTICN +++++FCRPWITHNPARKE S.ARGUMENTSCLFUNCTIO +++++TFEREARNCRGUPENTSINTHAFU CTICN4 +++++FCRPWITHNPARKE S.ARGUPENTSCLFUNCTIO AC +++++THISPSFUNCTIONHASNULLSTRING ++++ +++++TCENDTRACJOB.TYPE•ICCLUPN144444 44444TFISPSFUNCTIONHASNULLSTRING 4444 4+TCENDRACJCB.TYPE'ICCLUPN ENDTRACJCB.TYPE'ICCLUPN144444 g£FUNCTICN**WITFTRACE****** PS" PSFUNCTICNHASULLSTRING44444 ENDTRACJCB.TYPE*ICCLUPN144444 RS DS"Q"£(CS,S.X)£(SS»S.Y)£(DStZ»££{CL,S.A))£(EC.££(CL,S,Y).££(CL,Z),££(CL.Z),(£(C L,Q,££(CL.Z)»Y))) SS"Q"X"Y PS" 44444THISPSFUNCTICNHASNULLSTRING44444 4TCENDRACJCB.TYPE'ICCLUPN1444 RS LN"NAPE NAPEQ +++++THEREARNCFCRPSINST E+4444




ISNCTSUCHAFCRNNST RE+++++ ISNCTSUCHAFCRNNST RE44444 HAS »TYPENULLSTRING+++++ 'INCCLUNN144444
PF"Q £(DS,S,£l)£(SS,StS2)£(DS,Z,££(CL,S,A))£(EQ,i£(CL,S,S2),££(CL,Z),££(CL,Z),(£(CL, Q,££(CL,Z),82)) PF"S 44444THERE +++++PF"S PF"Z +++++THERE +++++PF"Z PS" +++++TFISPSFUNCTICN +++++TCENDTRAJCB RS CL"Q"AECBCC"ABC DS"S"AECBCC SS"S"AEC CL"SA DS"Z"AECC CL"SAE CL"Z +++++TFERFAR +++FCRN1toITH CL"Z +++++TFEREAR +++++FCRMtoITHNC NOARGUNENTSITHAFUNCTIC 44444 NARKERS»ARGUNENTSCFLFUNCTICIG O EC+ NC NCIGNGREC+-»ARGUNENTSITHAFUNCC 4+4+ .-BARKERS,ARGUNENTSCFLFUNCTIC EQ"ABCBCC,,ABCC"ABCC"£(CL»Gf££{L»Z) CL"Z NCARGUENTSITHAFUNCTIC 44444 NOARKERStARGUNENTSCFLFUNCTICIGNO EC4444444444THEREAR 4444FCRNV*ITH CL"Q"AECC"ABC DS"S"AECC S"S"AEC CL"SA DS"Z"AC CL"SAE CL"Z 444++TFEREAR ++++4FCRNtoITHNCARGUNENTSITHA NCARKERS,ARGUNENTFUNCTICN44444 iCFLFUNCTICNIGNOREC+4444




CL"Z 44444THEREARNCRGUMENTSINTHAFUNCTI N+++++ +FCRH'KITHNCARKERS»ARGUMENTSFLFUNCTIC EQ"ABCC"AC"AC"£(CL»Q»S£(CLfZ)»AEC) CL"Z +THERFARENCRGUNENTSITHAFU CC 4+4 ++FCRVKITHNARKERS*ARGUMENTSCFLFUNCTICN CL"QA8 DS"5"AC SS"S"AEC +NCSFGNENTATICFHACRNH SCC UR C+4444 +S"S"ABC CL"SA +FCRNKITHNARKERS»ARGUMENTSCFLFUNCTIC DS"ZAC CL"S"AEC +FCRRKITHNCARKERS»ARGUNENTSFLFUN TICN CL"Z +THEREARNCRGUNENTSITHAFU CIC+ +FCRNKITHNCARKERS»ARGUMENTSFLFUN TIC CL"Z +THEREARENCRGUM NTSINTHAFUNCIC+ ++FCRNKITHNARKERS,ARGUNENTSCFLFUNCTIC EQ"AC"AC"AC"£(CL,G,££(CL,Z),AEC) PS"AC PSFUNCTICNHASNULLSTRING+++++ ENDTRACJCB»TYPE*ICCLUNN144444
IGN0REC44444 IGNGREC+++++ IGNCREC44+++ IGNCREC444++ IGNOREC+4444 IGN0REC44444
PS" 44444THISPSFUNC ICNHASNULLSTRING+4444 4+TCENDRACJCB,TYPE'ICCLUNN144 RS 4+TRACJCBFINISHEDTH NKYCUGCCD-BYE»YEIA-XARA
CCSTAS44444







C44444444444#35; !{s 4s5'=5< 444444$44 44«444 44$44$$*4$44 4444L BLOCKDATA2 IMPLICITI EGER*2(A-Z)4 CCNNCN/STCRE/CHAR,VAL,FSTCRE,LINE,NUNBER5 IMEGER*2CHA(1COO)/1OO*1»/,VAL{80)/804•«/,6 LFSTGREI1CCC)/Z7FF5,999*''INE(80)/80+•' ,NUMBER1 )/»C•,*«2 2«,,3,,«4,,,5,,,6','7,,,8»,*9'/8 CONNGN/LETTER/A,B,C,D,E,F,G,H,I,J,K,L,N,N,G,P,G,R,S,T,U V,fc,X Y,Z9 INTEGER*2A/,A,/»B/,e'/,C/'C'/,C/'C'/,E/,E*/,F/'F,/,G/'G,/,H/»H,/,I10 1/'I'/tJ/'J'/tK/'K'/fL/'L'/fR/'F'/tN/'N'/fC/'O'/tP/'P'/fQ/'Q'/fR/'1 2R,/,S/,S,/»T/,T,/»L/,L,/»V/,V,/»N/,N,/»X/,X,/»Y/,Y,/»Z/,Z,/12 CCNNON/FUNCT/FA,FE,FC13 INTEGER*2FA(11)/,R,,*P,,,C',,C,,,S,t,T,,,T,,,D,»,L,,,P',*£,/»14 LFBI111/'S'.'S'f'LS'SS'S'.'NS'FS'A'.'N'.'FS'Q'/,5 2FCI111/•'»'N*1■,N*»N«,' *,«N»,*N»,*N','N',■6 CCNNCN/PARAN/PARE L,PARE R,CCNNA,SHARP,BLANK,QUOTE AMPERS17 INTEGER*2PARENL/»{' ,PAR NR/•)•/CCNNA/«/SHA P,£«/,BL K18 1/'' ,QUCTEZ, ,,/»ANPERS/,£'/9 CGNNON/NEUPGI/PTACT,PTNEU,ENCP,L1,SF,FULL20 INTEGEP;*2PTACT/1001/, TNEU/lGOl/ENC /O/,L1/ ,SF/CFULC2 CCNN0N7CCNST/B£GP,SPT,PI,PETA,PERPTY,FORGET,NARCON,TOTAL,TRACE22 1,NRQUCT,CARO23 INTEGER*2BEGP/0/,SPT/110C-R TA/0/,NPY/Z7FF5/,24 1FCRGET/Z7FF6/,NARCON/Z7FF7/»TCTAL/0/,TRACE/0/,NRQUCT/Z7FF8/,CAR0/025 2/6 CPRON/INPCUT/EADER,PRNTER,IDLE, INES27 INTEGER*4READER/5/,PRNT fc/,CL *212)/'£,'*S8 1M»,«R*,'S*,',Z7FF8/,TINES/0/29 ENC30 C4«a*ftse*31 CSLBRCLTINEPR CES32 C444444444444444444444444444444444444444444444444444444444444444444444443 INPLICITI TEGER42(A-Z)34 CCNNCN/PARAN/PARENL,PARENR,CC A,SHA P,BLANKQUCTE AH 6RS35 CCNNCN/CCNST/BEGPtSPT,PI,NETA,NE PTY,F RGET,NARCOM,TOTAL,TRACE36 1,NRQUUT,CARD37 CCNNCN/STORE/HAR(ICGO),VAL{80),FSTCREIluCO),LINEI8C),NUMBER!138
CCMM0N/NEUPCI/PTACT*PTNEU,ENCP»L1,SF,FULL COMMON/FU. CT/A(1L),FB{)<1 DIMENSICNNEK1C 0) EQUIVALENCE(CHAR,NEC) COMMON/INPOUT/REACER,PRNTER,ICLE»TIES INTEGER*AREADER»PRNTER,ICLE*2(12)»TIMES*2 CCRMON/LE7TER/A,B,C»D»E.F,GfH#I,J,K,L,R,N,0,P,QfR,S,T,U,V,W,X,YtZ DATANCNARE/0/,PTSTCR/l/,FFI/O/,FF2/0/,NULL/•N*/,FORA1/0 ,N1/11/ DATANGSTRN/Q/»DIM/500/,NEVER/O/,FIRST/l/,AR/l/,N5/l/fSW5/0/ DIMENSIONARREfC5) DIMENSIONNCCFiA{4} DATANCC0R/l/,NCCHA/4*0/tRETSS/0/,N0FGRG/0/





























































































SF=C NEU(PI)=PT PTNEU=PI PI=-1 IF(RETA.EQ.PI)CALLLEAR IFIFULL.EQ.I)GCTO327C
2ICGGT1
CSU8RCUTIN£SU8ENC CTHISISASU8R.FCEPARENTHESISHATC ING 22CSPT=SPT+I 23GIF(ENDP.EQ.O)GCTO110 £NOP=END-1 IF{TRACE.EQ.1)GCG3230 240IF(PTACT.LT.PTNEU)GC34 CTHISISANEUTRALFUNCTION X1=NEU(PTNEU-I) Y1=NEU(PTNEU-2) 260DNULL1=BLANK CSUBROUTINELCOKF(X,Y,N.I,CNULL) CNIISTHEU 8 RFINPLERENTECF NCT CRS 270DC9I1=,NI IF(FA(Il).NE.Xl)GCT290 IF(FB(II).NE.Y1)GCT29C IF(FC(D,EQ.NULL)GT280 GCTO300 280DNULL1=NULL GCT300 290CONTINUE I1=N1+ 3CCIF(PTA T.LT.PTNEU)G60 IF(II.EQ.l)GCT320 310GCT8 CDELETEN UTRALFUNCTIONRGRNEU RALSTRING 320PI=TNEU PTNEU=NEU(PI) 330GCT8 CTHISISANCT VEFUNCTION 34CX1=NEU(PTACT-)
PAGE4
113 116 117 118 19 120 121 122
*FUNCTION123
124 125 126 127 128 129 130 131 132 133
Uj
134£ 135, 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152
PAGE5
Y1=NEU(PTACT-2)15.3
CSF=1PEANSACTIVEFUNCTICN154 35CSF=1,155 GCT260156 36CIFCI1.EQ.1)GGT70157 GCTO38158 CDELETEACTIVFUNCTICNRCPN U RALSTR NG159 37CPI=PTACT160 PTACT=NEU(PI)161 380GOT(390,680,810,1420,1870,2290,23C0,231G,232C,248C,2815,31CC)6 1*11163 4$$$$$❖164 CSUBROUTINERS165 CITREADSCHAR CTERST INGSF PTHYPEWRITER166 CREADSAARDTTI E167 390CARD=0168 400READ(READER,410.END=630)CVAL(J),J=1,8)169 41CFCRPAT(6CA1)170 CARD=AR+1171 C650FCRNAT{•ARD=•,13,5X80)172 C65WRITE(PRNTER,65C)CARC,IVAL(J),J=1,80)73 CIFFIRSTREADCHARACTER•JOBFINI H S174 IF(VAL(1).EC.QUOTE.AND.CARCGCT6705 L1=76 420IF(VAL(Ll).EC.QUCTE)GT43177 IF(LL.EC.80)GT44017 L1-L+1179 GCTO420180 430S1=CUCTE81 440IF(SF.EQ.l)GCT81 2 CSUBROUTINENSTRNG183 CFORPUTINGINNEUT ALSTRITFEVALUEFTRALF NCTION184 DC45K=1,80185 IF(VAL(K),EC.QUOTE)GT460186 IF(N'ETA.EG.PI)CALLL R187 IF(FULL.EC.1)GCT670168 NEU(PI)=VAL(K)189 450PI=P1-1190
PAGE6
46CIF(SI.NE.QUCTE)GT00SI S1=8LANK192 L1=C193 GCT670194
CSLBRCLTINEASTRNG195 CFORPLTINGINTHEAC IVESTR NVALUFACTIVEFUNCTICN196 480TELGS=VAL(L1)197 DIF=RETA-SPT+1198 C1ADDEDTCINCLU EHEEN INGCHARACTER»ROVOFU S A N DH199 CLi=NIRBERFHARACT STHVALUEOACTIVFU C ICN2 0 IFIVAL(Ll).EO.GUCTE)GCT6102CL 490TCIF=D202 NL1=L1+TIRES*8C203 IFC(NL1+DIF).LT.RETA)GCTO5802C4 IF((NL1+DIF).GE.PI)GCT6502 5 500CHAR(NL1+DIF)=CHAR RET)206 510META=NETA-1207 0IF=DIF-1208,IF(NETA.GE.SPT)GCT5002 9̂ 520RETA=NL1+TDIF210̂ SPT=1+TIRE5*80211,CALLVA UESFINISHWITCUCTE•212 530DC5IND=1»L12 3 540CHAR(SPT)=VAL(IND)214 550SPT=SPT+1215 IF(TELOS.EG.CUOTE)G560216 TIRES=TI+1217 GCT620218 560TIRES=0219 SFT=1220 570GCTO622 1 CINTHATASEWERCVFIRSCHAR C ERHITHLOW STSUB RIPT222 580DIF1=223 590CHAR{NL1+DIF1)=CHAR(SPT}224 6CCDIF1=DIF1+1225 IFIDIF1.GT.DIF)GCT5202 6 SPT=PT+1227 GCT590228
PAGE7
61CL=-1229 IF(Ll.NE.O)GCT49023 VAL(1)=BLANK231 GCT560232 62CGT460233 630WRITE(PINTER,640)2 4 640FORMAT('+++++ENDCFDATWFITPOUTTERMIN TING»« 44+4»)235 GCTO670236 650WRITE(PRNTER,660)237 660FCRMAT{*++V LUEFAC IVSEXCEECSLIM TPROCESSORFULL238 1+*)239 FLL=1240




CDELETEN UTRALFUNCTICNR PNEUTRALSTRING270 PI=PTNEU271 PTNEU=NEU(PI)272 GCTO3160273 CDELETEACTIVFUNCTICNRCPN UTRALSTRING274 800PI=TACT275 PTACT=NEU(PI)276 GCTO3160277 CSUBROUTINEL279 CTHISSUBROUTINEBRINGSACKEV LUFFORK,2£ £10IF{SF.EQ.1)GCT82281 KCINC=PTNEU282 GOT830283 820KCIN=PTA284 830LCC4=KCINC-3285 IF(NEU(LCC4).NE.PARCCP)GCT850286 840LCC4=L C4-i287 IF(NEU(L0C4).EC.MARC0P)GTO9288 IF(LCC4.LE.PI)GCTl9 0289 NCAME=NN€+1290 GCTO840291 8:50toRITE(PRNTER»860)2 2 860FCRNAT{•++ER CRUNCTICN, CPPAISKI SINGAFTESGUN253 1ENT+++++')254 87CLENGTH=KGI O—PI-1255 toRITE(PRNTER»880){NEU(KCINC-N1),N1=1,L NGTH)256 880FCRNAT(*+++++*,69A1,*+++++')297 IF{S .EQ.1)GCT890258 CDELETEN UTRALFUNCTICNR NESTRING259 PI=TNEU3C0 PTNEU=NEU(PI)301 GCTO11803 2 690PI=PTACT303 CDELETEACTIVFUNCTICNRCPN UTRALSTR NG3 4
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PTACT=NEU(PI)3 5 GCT11803 6
CSEARCHFORMATCHINGFTHEN ME3 7 9CCIF((LQ 4-1).LE.PI)GOT3C8 9ICIF(FSTCRE(PTST R).EC.MEMPTY)G9603 9 920IF{NONAME.EG.FSTORE(PTSTGR+1))C-CT8310 930PTSTCR=FSTORE(PTSTCRJ+PTSTCR311 GCT9103 2 940WRITEIPRNTER»95C)313 950FORMAT{*+THEREARENCGUMENTSINAFU CTION♦*)314 FFL=1315 GCT91G316 960WRITE(PRNTER,970)31 970FCRMAT(•+++++THEREISNCSU HCRMNFST RTOECALL D++318 1+')319 GLTC870320 980IF{NCNAME.EC.0)GCT1C1321 990PTSTR1=TSTCR+1322 KCING3=K0IN0-3323 DCICCON=l,N NAME324 IF(FSTCRE(PTSTRL+N).NE.NEU(KCINC3-N))GC930325 ICCOCONTINUE326 CAFTERMA CHFN MESEARCHFCM CHINGARGU E TS327 1C1GFOPTSTGR+NCNANE+328 F2=G-1329 FTEL=FSTORE(PTSTCR)+PTSTCR330 IF((FO+I),EG.FTEL)GCTI39C331 NCARG=1332 1020IF(FSTCRE(F2).EC.O)GC233 3 N5=FST0RE(F2)334 L3=FC+1335 PRQS=TQTAL+1336 LTCTAL=PRCS337 CAFTERMA CHFN MESEARCHFCM RKE S338 1030DCC4CM5=1,N53 9 TM5=340 MARKER=MEMPTY-M53AI IF<STORE(L3).EC.MARKER)G1250342
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1040CCNTINUE3 3
CTHEEXAMINEDH RACTERW SNOM RK,ITISCVENFF344 FSTORE(PROS)=FSTCRE{L3)345 1C50L3=+346 IF(L3.LT.FTEL)GCT107047 1060F1=348 GCTOioec349 1C70PR0S=PRCS+135 IF(PROS.GT.DIM)GCT1370351 GCTO1030352 CTHESUBSTITUTIONFMARK RSFINISHE353 1080L1=PRCS-LTCTAL+1354 1090IF(SF.EQ.l)GCT12355 CDEUETEN TRALFUNCTIONROMNE T LSTRING356 PI=PTNEU357 PTNEU=NEU(PI)358 IT=PI359 CTHEVALUEOFNEUTRALFUNCTIONGO SNPNEUTRALSTRING360 DC1100K=LTCTA»PRCS361 IF{META.EG.PI)CALLLE R362 IF(FULL.EQ.l)GCT1180363 NELtPI)=FSTCRE(K)364 11C0PI=1-1365 1110GCTL 7366 CMOVEACTIVESTACKLEFTORRIGHTTOPUHVALUACTIVEFUNCTION367 CDELETEACTIVHUNCTICNFR MNEUTRALSTRING368 1120PI=PTACT369 PTACT=NEU(PI)370 DIF=META-SPT+1371 TCIF=DIF372 C1ADDEDTOINCLUDEHEEN INGCHARACTER•MCVFU SCA N DH373 CL1=NUMBEROFHARACT STHVALUEFACTIVFUNC ION374 IF{{Ll+DIF)•EC.META)GT1150375 IF((L1+DIF5.LT.META)GCT200376 IF((L1+DIF).GE.PI)GOTC350377 1130CHAR{Ll+DIF)=CH (META)378 1140META=ETA-1379 DIH=IF-1380
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IF(META.GE.SPT)GC1130381




1270PRCS=CS-I GCTO1060 1280IF(NGARG.EC.TP5) 1250LCC4=LQC4-1 IF(LGC4.LE.PI)CT13 0 IFINEU(LCC4)•NE•PAR CP)GT1290 IF(NEU(LGC4-1).EC.PARCCP)GT1290 NCARG=NCARG+1 GCT1280 13C04RITE(PRNTER,1310) 1310FCRPAT('+++NUPBERFARGUMEN SLESSTHACPA K S'/ 1'NOPARKERS-NCARGP KERSREPLACECfiYNULL+++++') GCT1330
CBEGINSUBSTITUTIONOFTHATARGUPE TINFS CRET LCPPAO C S 1320LCC4=0C4-1 IF(LGC4.LE.PI)CT1330 IF(NEUIL0C4).EG.PARCCP)GOTC1330 FSTCREtPRCS)=NEU(LCC4) PRCS=RCS+1 IF(PROS.GT.DIP)GOTC1370 GCT1320 1330NCARG=1 LCC4=K0INC-NCNAPE-4 PRCS=PR0S-1 GCT1050 1340F2=C GCT1180 1350WRITE(PRNTER,1360) 1360FCRPAT('+++++VALUEFAC IVLEXCEEDSLIP TP OC SSORFULL++++ 1+') FLL=1 GCT1180 1370WRITE(PRNTER,1380) 1380FCRPAT('+NCPLACEINST RECRPCANNOTEELLEC*) Ll-1 CNUMBEROFVALUEHARACTE S GCT870ISSETTC1AV IDCCNFUSICNWITHNULLFO




1380WRITE(PRNTERtl4C0) 14C0FCRMAT(•+++++C LLOACRMITHNULVALUE ++++') GGT87C 1410IF(FULL.EQ.l)GCT327 GCT3160
C*$̂4❖£#'S'*>M CSLERGLTINEDS 1420IF(FSTORE(1).£Q.MEMPTY)NcV R=C CFSTGR6VjASULLANDLFORMSWERECEL TECITHU C ION IF(NEVER,EQ.l)GGTC1650 1430IF(SF.EQ.l)GGTC4 KCINO=PTNEU GCTG1450 1440KCINO=PTACT 1450LCC4=K0INC-3 IF(NEUILCC4),NE,MARCCM}GCT1480 1460LCC4=GC4- IF(NEU(LCC4).EC,MARCM)GT1610 IF(L0C4.LE.PI)GCT1470














1490FCRMAT('4-+ERR0RUNC IONTHEREISNGOMMAFTEI STA GUM
482
1ENT+')
1SCOLENGTH=KCINC-FI-1 WRITE(PRNTER,1600)(NEU(KCINC-M1),M1=,LE GTF) 16C0FORMAT(*+UNDEFINEDSTRINGORTHOLLOWINGFU CTICN*****»,/ 1•+++»,69A,• ++++') GCTO790
CSEARCHFCREMPTYTO E 1610IF(FSTCRE(PTSTCR).NE.MEMPTY)G8
483 484 485 486 487 488 489 450
1620DEIKTH=PTSTCR PTST0R=PTSTGR+1 1630IF(PTSTCR.LE.DIM)GC 1640NEVER=
1670
481 452 453 454
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1650LENGTH=KCINC-PI-14 5 WRITEIPRNTER,166C)(NEU(KGINC-N1),N =1,LENGTH)45 1660FORHAT('++THEREISNCPLACNSTCAVAIL BLEFGRH ++ ++'457 lt/*+++++•,69A1,«+++++•)458 GCTO1770459 1670FSTCRECPTSTCR)=NCNANEO IF(NONAHE.EG.0)GCT1690501
CPUTTHENANEFSTRINGI CRE502 DC1680N=1»N NAHE503 PTSTCR=PTSTCR+1504 IF(PTSTOR.LE.CIN)GCT1680505 GCT1640506 1680FST0RE{PTSTCR)=NEU(KCINC-3-N)507 CWHENNCSEGNG TTRINGEPLACEAFT RAHUT0508 1690PTST0R=PTSTGR+15C9 IF(PTSTOR.LE.OIN)GC170051 GCT1640511 1700FSTCRE(PTSTCR)=0512I CTHEFCRNPOINT RWCLACESAFTERN MEOINTEXTCHARAC RFO513o, CHEREIS1TOPOINTFIRSCHA ACTERFHC H514& P7STCR=PTSTC +1515i IF(PTSTCR.LE.QIH)GC1710516 GCT1640517 1710FSTOREIPTSTOR)=l5 8 CTHEACTUALSTRINGISNCWFA S CCRH519 1720LCC4=OC4-15 IF(L0C4.LE.PI)GCT17 0521 PTSTOR=PTSTCR+l522 IF(PTSTCR.LE.DIN)GC1730523 GCTO1640524 1730NCSTRN=NCSTRN+1525 FSTOREIPTSTCR)=NEU(LCC4)526 GCT172G5 7 1740IF(NOSTRN.EC.C)GCT9528 1750PTSTOR=PTSTCR+1529 IF(PTSTCR.LE.DIH)GC176053 GCT1640531 1760FSTORE(DEIKTH)=PTSTCR-OEIKTH532
PAGE15
TCTAL=TCTAL+FS7CRE(CEIKTH)533 FSTCRE(PTSTCR)=NENPTY534
1770PTSTGR=1535 NCNAME=0536 NESTRMO537 DEIKTH=1538 1780GCTO79539 1790LENGTH=KCINC-PI-154 WRITE(PRNTER»1800)INEU{KCI C-N1),M1=1,LENGTH)541 18C0FORMAT{'+HISSTRINGHANULLV LUE++',/»4+ »69A1,1+542 l++«)543 GCTO1750544
CINNGNEMPTYSTOREEARCHFMATCFM545 1810DEIKTH=PTSTCR546 IF(NCNAME.EG.FSTCRE(PTSTCR+1))GT1830547 1820PTSTOR=FSTORE(PTSTGR)+DEIKTh548 GCT1610549 1830IF(NCNAME.EQ.C)GOTC555 DC1840N=1tNCNAME551' IF(FST0RE{PTST0R+1+N).NE.NEU(KGINC-3-N))GOC1820552& 1840CONTINUE553 CSOMANYHARACTERSASTHEIPL CEFHDEL DFORM554' 1850SHIFT=FSTCRE(PTSTCR)5 5 MARX=PTSTCR+SHIFT556 MTEL=TCTAL4l557 DC1860N=NARX,NTEL558 I860FSTCRE(M-SHIFT)=FSTCREN)559 PTSTOR=MTEL-SHIFT56C TCTAL=TCTAL-SHIFT561 GCT1620562
5^3
CSLERCUTINES564 1870IF(S .EG.)GCT8565 KCINO=PTNEU566 COT1890567 i860KCINC=PTACT5 8 1890LCC4=KCINC-3569 IF(NEU(LGC4).NE.MARCCM)GCT191570
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19C0LCC4=LCC4-1571 IF{NEU(LGC4).EC.MARCCM)GT1950572 IF(LGC4.LE.PI)OT1980573 NCNAK£=NCNAME+1574 GCT1900575 1910WRITE(PRNTER,1920)576 1920FORMAT(•+++++ERRCRFUNCTION,COMMAisMISS NGAFTERSGU577 1ENT+*/+++++STRINGNCNSEGME T-»4•)578 1930LENGTH=K0INC-PI-1579 WRITE{PRNTER,1940)(NEU(KOINC-M1},M =1,LENGTF)58 1940FORMAT(*+++++•,69A1,»+++++•)581 GCTO2270582
CSEARCHFORMATCHINGOFTHEN ME583 1950IF{(L0C4-D.LE.PI)GOTC8584 1960IF(FSTCRE(PTSTCR).EG.MEMPTY)GO2C005E5 CEIKTH=PTSTOR586 IF(NCNAME.EG.FSTCRE(FTSTCR+1))GT2020587 1970PTSTCR=FSTORE(CEIKTHJ+CEIKTH588 GCT1960589̂ I960WRITEIPRNTER,1990)59̂ 1990FORMAT('+++THEREA ENCRGUMENTSINHFU CTICN*)5 1 GCT1930592 2CC0WRITE(PRNTER,2010)593 2010FCRMAT('+THEREISNCSU H!ORMNFSTTOBEGMENT D++++594 1+')595 GCTO1930596 2C2CPTSTR1=PTSTCR+1597 KCINC3=KCINC-3598 IF(NCNAME.EC.0)GOTC2040599 CWHENTHEREISAFORMITHNULLAMSEARCHON YORC=FSTO EE O DC2C30N=l,NAME6 1 IF(FSTCRE(PTSTR1+N).NE.NEU(KCIN03-N))GOC1 76 2 2030CONTINUE6C3 CAFTERMATCHFN MESEARCFOM CHINGARGUME TS6 4 2040MARK£R=MEMPTY-N56C5 FTEL=FSTCREIPTSTCR)+PTSTCR606 FC=PTST0R+NCNAME+36C7 F2=C-16C8
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2C50FARX=FG6C9 IF(SkS.EQ.l)GCT2C8061 Sfc5=l611 2C60L C4=OC4-1612 IF(LCC4.LE.PI)GOTG21106 3 2C70IF(NEUILOGA)•C•MARCCM)GT12614 2080FARX=FARX+1615 2050IF(FARX.GE.FTEL)GCT1616 IFINEUILCC4).EC.FSTCRE(FARX)GT2100617 IF(METSS.EQ.O)GtTC2080618 LCC4=LCC4+METSS619 FARX=FARX-METSS+1620 METS=G621 GCT2090622 2100METSS=MET5S+1623 GCT2060624 2110IF(FARX.GE.FTEL)GCT8625 2120IF(METSS.EQ.C)GCT6626 FSTCRE(F2)=N5627 LCC4=L0C4+METSS628 ARX=FARX-METSS+1629 FSTCRE(ARX)=MARKER630 ARX=RX+1631 IF(METSS. C.1)GOT2140632 DC2130NSEG=ARX,FARX6 3 2130FSTORE(NSEG)=FORGET6 4 2140M£TS=0635 GCT2080636 2150N=+1637 MARKER=EMPTY-fs5638 METS=0639 2160Sfc5=064 2170IFINEU(LGC4).EQ.MARCOM)GCT056 1 LCC4=L0C4-16 2 IF(LCe4.LE.PI)GCT21806 3 GCT2170644 2180IF(FSTORE(F2).EC.O)GCO25645 LTOTAL=TCTAL646
PAGE18
CHOVETHSTRINGW ICHISNCSEGMENTED,HRIGHTDEL TINGFORGETC .647 219CIF(FSTCRE(PTSTCR).EG.FORGET)G22 C648 NCFQRG=NCFGRG+1649 TCTAL=LTOTAL+NCFCRG650 IF(TOTAL.GT.CIR)GC2210651 FSrCRE(TCTAL)=FSTCRE(PTSTCR)652 22C0PTST0R=PTSTCR+1653 IF(PTSTOR.GE.FTEL)GOC2230654 GCT219C655 2210WRITE(PRNTER,2220)656 2220FCRMAT('+++++FGRNCANNCTBESEGHENT C,S OREFULL+++++')657 GCTO1930658 CMOVINGTHESEGMENTEDTRICRIGHTFASINIS659 CTHEOLDSTRINGWITHFO GETCHA ACTERSISCE E CBYMOVINGHLEF660 2230IFI(TCTAL+1).GT.DIM)GC221661 FSTCRE(T0TAL+1)=MEMPTY662 CTHESHIFTINGFCLLCWS663 CTHEFIRSTAROFMOV DRMUCONTAINTNUMBERCFC GIPL CE1664, LTGTAL=LTC+1665o, FSTORE(LTGTAL)=NCFCRG666̂ CFIRSTPOSITIONINRMSHCULDC N AITHENUMB RFOFCRGF667, SFIFT=FSTGRE(CEIKTH)668 MTEL=OTA+1669 DC2240M=FTEL»MT L67 2240FSTCRE(M-SHIFT)=FSTCRE(M)671 TCTAL=TOTAL-SHIFT672 GCTO22706 3 2250WRITE(PRNTER,2260)674 2260FCRMAT(*+++++NCSEG ENTATIONFTH TCRMHASOC UREC+++++')675 GCTO1930676 2270NCNAME=C6 7 N5=1678 SW5=0679 METS=0680 NCFCRG=C681 PTSTCR=1682 DEIKTH=1683 2280GCTO796 4
r
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C********************4**4 *4 ** 44it* ** ******65 CSLBRGLTINE666 CAFLAGISSETNNDEACHFU TICNCPIECR PTHNEUTRALSTRI BE667 CEVALUATION688 2290TRACE=1669 GCTO79650 ********************651 CSLBRCLTINETF652 CTHEFLAGISSETOFFANDEXECUTIONTR CESTCPSFT RAT693 23COTRACE=0654 GCT79655 £************************************************$************$***$*:<;******656 CSUBROUTINEA697 2310FSTORE(1)=MEPPTY658 TCAL=0659 GCTO790CO C**************************************************************************701 CSUBROUTINELN7C2,CLISTINGTHENAP SFFCRPINSTCREWITHIC A .R T7 3o, 2320PTSTOR=l7C4g PETLN=07C5, IF(SF.EQ.l)GCT233C7C6 KCINC=PTNEU7 GCTO23407C8 2330KCINC=PTACT7 9 2340LCC4=K0INC-371 IF(NEUILCC4).NE.PARCCP)GT2360711 2350LCC4=0 4-1712 IF(LCC4.LE.PI)GT2410713 P!ETLN=PETLN+1714 GCT2350715 2360WRITE{PRNTER,2370)716 2370FORMAT(*+E RCRUN TION,COPPAISPI SINGAF ERSGUMENT717 !+++++•)718 2380LENGTH=K0INC-PI-1719 WRITE(PRNTER»239C)(NEU(KCINC-KK),KK=1,LENGTH)720 2390FCRPAT(*+4++S69A1,•«)721 24CONCNAPE=0722
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PTSTQR=1723 GOT790724
CSEARCHTHEFSTORECO MS725 2410IFtFSTGRE(PTSTCR).EC.MEMPTY)O2430726 NCNAME=FSTCRE(PTSTOR+1)727 IF(METLN.EQ.0)GC2450728 IFINCNAME.EC.C)GGTC2460729 CTHESECCNCARGUM NTOFLFUN TIONISWRI TENFOLLOWEDBYTHNA730 CEACHFORMTHATXISTSINST RE731 METLN=METLN+3732 NCNAME=NCNAME+2733 WRITE(PRNTER,2420)(NEC!KGNO-JJ},JJ=4,N TLN),(FSTOR (PTSTOR+KK) K73 1=2»N0NAME)735 2420FORMAT!'*,79A1)736 METLN=ETL -3737 NCNAME=NCNAME-2738 GCT2470739 2430WRITEIPRNTER,2440}74 2440FORMAT!•+++++THEREARNOFORMSINST E+++++1)7 1£GCTO24 0742^ 2450IFtNCIVAME.ee.0)GCT 7743 CTHESECONDARGUNFLNFUNCTIONISNULLO YAMEORMW IT744 NCNANE=NGNANE+2745 WRITEtPRNTER,2420){FSTCREiFTSTOR+KK),KK=2,NCNAME746 NCNAME=NCNAME-2747 GCT2470748 2460METLN=METLN+3749 CTHENAMEOFFORMISULLN YSECCNCARGUM NTLNUN .ISW IT.750 WRITE(PRNTER,242C)(NEU(KCINC-JJ),JJ= ,METLN)751 M£TLN=METLN-3752 CBOTHNAMEFTHF RMANDSEC.ARG.LUNCNULLTHINISW T753 2470PTSTOR=PTSTGR+FSTCRE(PTSTGR)754 CSEARCHFSTORECNEXTO M755 GCTO2410756 C$*<̂■>!<*******$*£*757 CSUBROUTINEPF758 2480IF(S .EQ.1)GCT9759 KCINO=PTNEU76G
PAGE21
GCT2S O761
2490KCINO=PTACT762 25C0LCC4=K0INO-376 IF{NEUILCC4).NE.PARCCP)GCT294C764 2510LCC4=LCC4-1765 IF(LCC4.LE.PI)GCT2520766 NCNAME=Q f*+l767 GCT2510768 2520IF(FSTCRE(PTSTCR).EG.PEPPTY)GO2590769 IF(NONAPE.EQ.FSTCRE(PTSTCR+1))GT261077 2530PTSTOR=FSTCRE{PTSTOR)+PTSTCR771 GCT2520772 2540WRITE(PRNTER,2550)773 2550FCRMAT(«+++++ERRCRUNCTI N,CCPPAISPISSINGAFTEFIRSRGU774 1ENT+44•)775 2560LENGTH=KCINC-PI-1776 WRITE(PRNTER,2570)(NEU(KCINC-P1),P1=1,L NGTH)77 2570FCRPAT(•+++»,69A1«•)7 8 2580NCNAPE=C79u, PTSTCR=1780% FIRST=1781| AR=1782 GCTO79G83 2590WRITE(PRNTER,2600)784 2600FCRPAT(*+++++THEREISNCISU HO PNTCRE ++++')785 GCTO2560786 2610PT5TR1=TSTOR+787 KCINC3=KCINC-3788 IF(NONAME.EG.O)GOTC2630789
CWHENTHEREISAFCRPITHNULLAPSEA CHON YCRO AME=CFSTO E790 DC2620N=1»N NAPE791 IF(FSTCRE(PTSTRI+N).N£.NEU KCINC3-N)G253792 2620CONTINUE793 CAFTERPA CHOFNAPESEARCHFCP TCHINGARGUME TS794 2630F2=PTSTCR+NCNAPE+2795 FARX=F2+2796 FTEL=PT5TCR+FSTCRE(PTSTCR>-1797 IFIFARX.EQ.(FTEL+1))GOTC2800798
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CFARXPOINTERTOHI STCHARACTERFFC M,FTELTLA D2799 CELLHOLDINGTHENUMB RFPARK RS8CC IF(FSTCRE(F2).EG.O)GC27808 I N5=FSTORECF2)8C2 CN5SHCWSTHEUMB RFPARK ST ATFORP8 3 DC275CLL=FARX,FTEL8 4 DC2650M=1fN8 5 TN5=PP8C6 CTN5EMPORARYPLACEST RHORIGINALVALUFM RK R8C7 PIARKER=M£MPTY-MM8C8 IF(STORE(LL).EG.PARKER)GC26408C9 GCTO265081 2640DPAR=Igll CTHISSWITCHISET1HENECHARA TEREXAM N DM RK812 LINE(AR)=AMPERS813 CTHEAMPERSANDSHOWSCHARACTERIP KETORDINALVALUEFGL OWS814 GCTO266C815 2650CONTINUE816 LINE(AR)=FSTCRE(LL)817 2660IF(AR.EG.79)GCTO268818 AR=AR+1819 2670IF(OMAR.EG.I)GCT7182 GCT2750821 CPARISSETTCWH NEVERHEXAMIN DCHAR CTERM K822 2680WRITE(PRNTER,2690)LINE(NN, N=1,AR)823 2690FCRMAT('•,79A1)824 IFIAR.NE.79)GCT27 0825 AR=1826 GCTO2670827 27C0IF(OMAR.EQ.I)GT27IC828 COTHERWISESCANN NGFHATFO MINISHED829 GCTO258083 2710IF(FIRST.NE.l)GCTO40831 CFIRST=1IRSTTIMEAFTERMOVINGHAMPERSANC,IKMECIATELYCH NG SO832 FIRST=0833 CONVERTTHEORDINALVALUEINTCCH RACT RA R Y834 DC272011=1,583 CTHEVALUEANH V5DIGITSMCSTSINCINTEG RS836
PAGE23
NCREM=II837 PHL=TN5/1C838 REM=TN5-PHL*1C839 ARREM{II)=NUMBER(REM+1)8AC IF(PHI.EC.0)GT273841
2720TN5=PHL842 2730LINEAR)=AR EM(NCREM843 GCT2660844 2740NCREM=NCREM-18 5 IF(NGREN.NE.C)CTG2730846 FIRST=1847 DMAR=0848 2750CONTINUE849 IF(AR.EQ.l)GCT258085 AR=AR-I851
C1HASSEENADDEDTCRWH NLL=FTEL852 2760WRITE{PRNTER,2770)LINE(NN),NN=1,A)853 2770FORMATi'•,79A1)854i GCTO2580855̂ CTHEREARNOMA KERSINHATFO MITSVALUESCCPIECS856m 2780WRITE(PRNTER,2790)(FSTCREMM) NN=A X,FTEL85l 2790FCRMAT(■1,79A1)858 GCTO2580659 2800WRITE(PRNTER,2810)6 2810FCRMAT(*+++++NULLV LUEFCRM ++++")61 GCTO25608 2 CSUBROUTINEEQ864 2815IF(SF.EQ.l)GCTG206 KCINIG=PTNEU866 GCTO2830867 2820KCINO-PTACT68 2830LCC4=KCINC-369 CCM1=L0C487 IF(NEU(LCC4).NE.MARCCM)GCT3000871 DC285011=1,4872 CTRYCFINDHOWMANYARGUMENTSCCHARPEGTHEFU TS873 2840LCC4=QC4-17
PAGE24
IFUGC4.LE.PI)OTC2860875 IF(NEULC4).EC.MARCCM)GOT2850876 NCCHA(II)=N CHA(I+1877 GCTO284078
2850NICC0M=CC M+179
CKEEPACOUNTERFORTHNCFCCMMASI ITIALLY1,AFEXITTHED880 CLOOPSHCULDBENC CM=4881 2860IF(NCCCM.NC.4)GOT30082 CCM2=CGM1-NGCHA(1)-l883 COMPARE2ND,3 DARGHBYCHAR.FI STCS884 IF{NCCHA(1).EG.NCCHA(2))GCT28808 5 CVALUEFTHFUNCTIONIS5THARGUME T886 2870BEGVAL=C0M2-NCCHA(2)-NOCHA{3)-3€87 ENDVAL=BEGVAL-NCCHA(4)+1888 GCT2910889 COMPARE2NDA3RRGUMENTSCHBYTCFINDIFECUAL890 2880NCCHA1=NGCHA{1)51 IF(NCCHA1.EC.G)GCT29 0852 DC2890JJ=1»NC HA153̂ IF(NEU(CCM1-JJ).NE.NEU(CCM2-JJ))GT2870854£2890CONTINUE55 CVALUEFTHEFUNCTIONIS4THARGUM NT856 29C0BEGVAL=C0M2-N CH (2)-2897 ENDVAL=BEGVAL-NCCHA(3)+1858 2510L1=BEGVAL-ENDVAL+1859 IF(Ll.EQ.G)GCT303090 CWHENEQFUNCTIONHASNULLVALUES MPROC DUREWI HNULL-VAL DF NCTI9 IF(SF.EQ.l)GCT29305 2 CNEUTRALFUNICTIO .DELBYFEI TINGCPREVICUSC EA IHGN9 3 PI=TNEU904 PTNEU=NEU(PI)9C5 DC2920KK=1»L15 6 IF(META.EQ.PI)CALLLE R9C7 IF(FULL.EQ.l)GCT30955C8 NEUIPI)=N U(BEGVAL)9C9 BEGVAL=EGVAL-1910 2920PI=I-11 GCT3050912
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CACTIVEFUNCTIONDELETBYPOINTINGTEFR VICUSAEC-913 2530PI=TACT914 PTACT=NEU(PI)915 DIF=META-SPT+1516 TOIF=DIF917 IF(Ll+DIF).EC.BETA)GOTC2960918 IF((LI+DIF).LT.NETA)GOTC2980519 IF((L1+DIF).GE.PI)GOT308092 CTHEUNEVALUATEDACTIVSTR NGISV CCERIG TFR PRIGHTMOSTC921 2540CEAR(LI+DIF)=CHAR(NET)922 NETA=ET-1923 DIF=0E-1524 IF(META.GE.SPT)GCT2940925 2550META=L1+TDIF926 2560SPT=1527 CTEEVALUEOFHACTIVFUNCTIONISN V CC ARBYTETSTRING928 DC2970LL=1i1929 CEAR(SPT)=NEU(3EGVAL)930i BEGVAL=8EGVAL-1531o 2570SPT=SPT+132* SPT=1533i CTHISVALUEISCBESCANNEDAGAINFCREV L ATION,R TURNINITI LIZE934 GCT3050935 2580DIF1=36 2590CEAR(L1+DIF1)=CHAR(SPT)937 CTHEDEVALUATEDACTIVSTR NGISNCV COEL FTFRCPEF MOSTCEAR.938 DIF1=IF1+539 IF(DIFI.GT.DIF)GCT295094 SPT=SPT+1941 GCTO2990942 30COhRITE{P N ER,3010)943 3010FCRNATl'+++++ERRCRFUNCTIONNO H NGHAPPENED*****T YAGAI 4+ 4+'5 4 1)945 LENGTH=KCINC-PI-1546 kRITE(PRNTER,3020)(NEU(KCINC-Nl),M1=1,LENGTH)947 3020FCRMAT('+•,69A1,« ')948 3C30IF(S .EQ.l)GOT304945 PI=TN0U950
PAGE26
PTNEU=NEU(PI)951 GCT3C5C9 2
3040PI=TACT953 PTACT=NEU(PI)954 3C50N COM=L9 5 DC3C6CNN=1,4956 3060NCCHA(NN)=0957 3070GCTO95958 3080WRITE(PRNTER,3090)95 3090FCRMATl»+++++VALUEFACTIVEQXCEEDSLIM TPROC SSORFULL++++960 1+')961 FLL=1962 3095IF(FILL.EG.1)GCT270963
CWHENEQFUNCTIONHASNULLVALUES MPROC DUREWITHNULL-VALU DF NCTION964 GCTO31609 5
«»#««*«cj£6
31CCWRITE(PRNTER»311C)967 3110FCRMAT(•+++++ERRCRCCDEDFUNCTIONCELET D44 +•)968,DNLLL1=NULL969̂
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